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HOMING PIGEONS AS MESSENGERS OF THE FLEET. 
By E. W. Ebehle, Lieutenant, U. S. Navy. 



The purpose of this paper is to show the practical working of 
a messenger pigeon service and to point out conditions under 
which it may be used with much advantage to the fleet. 

The question of communication by means of signals arose 
with the first organization of fleets, as it was realized that a fleet 
could not render efficient service unless orders could be signaled 
by the flagship, and thus have all vessels under the control of the 
central power. 

During our present age of large fleets of high-powered vessels, 
the question of signaling becomes a most serious factor, because 
it is of the utmost importance for the commander-in-chief to be 
able to communicate rapidly over long distances in order to con- 
centrate or deploy his vessels as the conditions of war demand. 

Many codes of signals have been used, and now we find our- 
selves in possession of codes that have very limited ranges. By 
long-distance day signals our limit of communication is between 
three and four miles, and by night signals about seven miles, 
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while this range may be increased at night by signaling with the 
electric search-light. 

However, all of our present methods of signaHng are limited to 
distances less than ten miles, distances which can be covered by 
modern fleets in little more than one-half hour, and from this we 
realize that a system of long-distance communication becomes the 
more necessary with the increasing speed of modern war vessels. 

In the past, when fleets could make only six or seven knots, 
their approach could be signaled by our present code in time 
to permit our vessels to prepare for action; but with vessels of 
twenty knots speed the result is far different, and we must have 
long-distance communication in order to enable our fleets to 
manceuvre for advantageous positions, to form a junction at the 
point of attack, or to move to intercept the enemy. If, then, we 
can devise a system by which we can have reliable communication 
with the shore from any position as far as one hundred and fifty 
miles at sea, we will have solved the all-important problem, and 
the only way to obtain this long-distance communication over 
water is by means of messenger pigeons. 

It is not necessary to go into the details of the many experi- 
ments made with homing pigeons both in Europe and in America, 
because the experimental stage belongs to the past, and it has 
been determined beyond question that trained pigeons are reliable 
messengers for long distances over land or water. It is safe to 
assume that in a well-regulated pigeon service, at least eighty per 
cent, of all pigeons released within one hundred and fifty miles 
of their home station can be rehed upon to make the flight at a 
rate of twenty-five to forty miles an hour. Throughout Europe, 
for many years pigeons have been used successfully as the bearers 
of messages; and to-day, in this country, many of these birds are 
being flown by the numerous " homing clubs " with excellent 
results. 

History records the valuable service rendered by homing 
pigeons during the siege of Paris in the Franco-Prussian war. 
At that time a number of homing pigeon societies existed in 
Paris and in the provinces. All of the trained pigeons of Paris 
were taken into the provinces before the siege, and those from 
the provinces were taken into Paris; the result was that daily 
communication was maintained between besieged Paris and the 
provinces; and not only official messages were sent, but thou- 
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sands of private messages. Nearly every balloon that left Paris 
carried out pigeons, which were in turn released with messages 
from the besieged capital. During the last few years much 
attention has been given to the training of pigeons by the signal 
corps of the foremost European powers, and to-day they possess 
we 11- organized pigeon services. They are no longer experiment- 
ing with the pigeons, but they are putting them to practical use 
by sending them out each day as the bearers of important 
despatches. In Germany, France, Austria, Belgium, Spain, Italy 
and Russia, the organization of pigeon posts for military pur- 
poses is very complete; France, Germany, Italy, Russia and 
Spain maintain pigeon posts for naval purposes, and Great 
Britain is now turning her attention to this valuable method of 
communication over sea. 

An issue of the London Royal United Service Institution gives 
a very interesting account of experiments made during the 
Italian naval manoeuvres. It says: 

" An experimental service of carrier-pigeons was instituted on 
board the Sicilia, Savoia and Re Umberto during the naval 
manoeuvres this year, and gave splendid results. The weekly 
official resume of news supplied from the information bureau 
on board the Elba states that the pigeon service, controlled by 
the telegraph, gave the most satisfactory results under all pos- 
sible conditions. The principal centres for the pigeon service 
were the Sicilia for the Green Squadron, under the direction of 
an army lieutenant, and on the Savoia and Re Umberto, in 
charge of two non-commissioned officers of the army, assisted 
by non-commissioned officers of the navy. Four flights were 
sent off, one from the Sicilia at Maddalena, fifteen hours to Rome; 
another from the same ship between Capraia and Vado, and two 
from the Savoia between Elba and Monte Argentario. The 
pigeons are kept on board in suitable cages, well ventilated, and 
are put on lower diet than on shore, with a view to greater speed 
for flight. The females appear to be the best messengers for 
short distances, being quicker than the stronger male birds; the 
latter are, however, more reliable for long distances. The sexes 
are kept apart from each other. Every flight consists of about 
five pigeons, and they are fed about two hours before being sent 
off. Bad weather, birds of prey, etc., may cause them to deviate 
from a direct line, but in good conditions they can make about 
y^ kilometers (say 48 miles) an hour." [Italia Marinara.] 
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Great Britain has a pigeon station at Gibraltar for receiving 
communications from Tangiers, while Spain has pigeon com- 
munication with Ceuta and Meliila in Morocco. Great Britain's 
most important admiralty stations are located on the SciUy 
Islands off Lands End, and on Sable Island, one hundred and 
fifty miles east of HaJifax. A regular pigeon post is maintained 
between Sable Island and Halifax, so that messages received at 
Sable Island from ships cruising in that vicinity would be trans- 
ferred to other pigeons and sent to Halifax. Islands in the 
Mediterranean that have no cable communication with the con- 
tinent maintain a pigeon post, by which messages are carried at 
the rate of thirty to forty miles an hour. A pigeon post has been 
proposed between the Farallones Islands, thirty-two miles due 
west of San Francisco, and the mainland, tor the purpose of 
bringing reports of the weather, reports of vessels in distress, 
and other important information. 

The Chamber of Commerce of San Francisco is very much 
interested in the development of this service, and is considering 
the establishment of a system for the use of the merchant marine 
on the Pacific coast. Pigeons are being taken out by many 
steamers leaving San Francisco, and the steamship companies 
are giving every encouragement to this work. An unusual num- 
ber of steamers have been lost on the California coast within 
easy pigeon range of San Francisco during the last three 
months, and much time has been required to get requests to San 
Francisco for tugs and other assistance. These cases illustrate 
the importance of having pigeons on board all coasting steamers, 
as lives and property could have been saved had not so much 
valuable time been lost in sending for aid. In most of the cases 
a pigeon could have reached San Francisco in little more than 
half an hour, while it took many hours to get the report of the 
disasters and request tor assistance to the nearest telegraph 
station, 

I cite the above instances to show that homing pigeons are the 
trusted messengers of the European commercial, naval, and 
military worlds. 

If, in the absence of the telegraph, pigeons are entrusted with 
important messages by commercial houses, where, if they con- 
sider the carriers unreliable, they can send their me'ssages, with- 
out much financial loss, by the less rapid mail steamers, why 
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cannot we trust the same messengers with our despatches from 
sea where we have no other means of communication, and where 
grave disasters may be averted or decided advantage gained if we 
can send our information to the commander-in-chief at a high 
rate of speed? 

A poorly equipped pigeon service is worse than none at all, for 
no reliance can be placed in the time of flight of the birds. Con- 
sequently, in order to have an efficient and reliable service we 
must require rigid and systematic training of the birds within 
definite geographical limits; we must stock our lofts with homers 
of the best breed; and we must issue instructions to govern the 
care of these little messengers when confined on board ship, and 
to define the limits within which they must be flown. 

The naval pigeon stations should be located on or near the 
coast at well fortified points, or at points inaccessible to the 
enemy's cruisers; and each station should be connected by tele- 
graph with Washington and the various naval stations, and with 
all military stations and cities on the seaboard. An efficient 
messenger pigeon service could be obtained by locating stations 
on the Atlantic coast at or near the following points: Bar Har- 
bor, Portsmouth (N. H.), Chatham (Mass.), Newport, New York, 
Delaware Bay, Norfolk, Beaufort (N. C), Port Royal, St. Augus- 
tine, Jupiter Inlet, Key West, Tampa, Pensacola, Port Eads and 
Galveston, On the Pacific coast at Port Townsend or Port 
Angeles, Astoria, Empire City (Oregon), Cape Mendocino or 
Eureka, San Francisco, Port Harford, Wilmington (Cat.), and 
San Diego. 

By this system a ship would be within range of a pigeon station 
from any position along the coast. Some of the above stations 
have been established recently by the Bureau of Equipment, 

A special system should be adopted for the Great Lakes, as 
they could be completely covered by trained pigeons, and these 
stations would be of the utmost importance both to the army and 
to the navy in the event of war with Great Britain. The homers 
for the lakes could be trained with very little trouble, and they 
would prove to be of much value to the shipping world in peace 
times, as they could be flown from any point on the lakes. 

Our most important coast stations should be those nearest 
adjacent foreign territory, tor in the event of hostilities with a 
government having such possessions, our fast cruisers could 
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scout the enemy's coast, keeping a constant watch on the ports 
used as a rendezvous for the enemy's fleets, and still be in com- 
munication with the home station. Consequently, Key West 
should be our most efficient station on the Atlantic, and Port 
Townsend on the Pacific; the former being only two hours* 
flight, and the latter one hour's flight from foreign ports. 

Charts (see appended charts) should be made containing the 
locations and limits of the pigeon stations, so that plotting the 
ship's position on the chart will show immediately which pigeons 
are to be flown from that position. It would he well to note 
each pigeon station on the chart with colored ink and draw the 
limits of the station with ink of the same color so that they may 
be seen readily, and so that the overlapping limits of stations will 
not be confused. 

It is very important that' the pigeons should be flown only 
within the limits of their home station, and for efficient and reli- 
able service the limits of a station should contain only about two 
hundred miles of the coast line, that is, about one hundred miles 
on either side of the station. The charts prepared to accompany 
this paper give limits within which very good flights should be 
obtained, but in case of emergency pigeons should be released 
from positions far beyond the limits given on the charts. 

To avoid confusion and toss of time in the selection of mes- 
sengers, the pigeon-cote for a ship should be so constructed as to 
have a small compartment for each station on the coast, and the 
name of the station with its geographical limits should be 
stamped in the proper color on the door of its compartment. 
Each compartment should contain pigeons of the station as 
stamped on its door, and from no other station. 

'■ First-rate naval powers, more especially those with long 
stretches of coast line, realize the importance of using vessels as 
scouts in time of war; fast merchant steamers of large coal 
capacity being well fitted for such service. A proper organiza- 
tion of such scouting vessels into a scouting division would prove 
a particularly valuable aid to a fleet of battle-ships and to the 
military stations along the coast. It may be remarked that a 
small fleet of battle-ships with an efficient scouting service, by 
using its information to decide when to strike and when not to 
strike, can so baffle and worry a superior enemy as to keep him 
always on the defensive, thus pursuing a Fabian policy adapted 
to the sea." 
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The scouts form the "information bureau" of the fleet; they 
tell when and where to strike the enemy. Deprive the fleet 
protecting our vast coast line of its scouts and you reduce its 
usefulness fifty per cent.; it is like depriving a boxer of the pro- 
tection of his guard arm. The scouts are the guard arm of the 
fleet; they insure against surprise; they place the fleet on the 
offensive and enable it to select the most opportune time to 
strike the " knock-out " blow with its powerful right arm — ^the 
battle- ships. 

In protecting our coast our strength lies in concentration of 
forces; our fighting ships are too few in numbers to be divided; 
we must keep them together in order to be able to strike a pow- 
erful, decisive blow, and here is where the scouts, with their 
swift-winged little messengers, stand out in such importance, 
because the scouts are the ones that furnish the fleet with the 
information which tells n'hen and where to strike with the death- 
dealing right. A fleet without scouts is like an army without 
cavalry. 

In the event of hostilities between two nations of equal naval 
strength, the one that has the more efficient scouting division will 
have the advantage more or less decided in proportion to the 
superiority of this division. 

In order to obtain the best service from scouting vessels, it is 
necessary that they should have rapid and reliable communica- 
tion with the shore from various distances at sea, and the only 
way of accomplishing this is by means of homing pigeons. The 
nation that has a number of twenty-knot cruisers of large coal 
capacity, and homing pigeons trained to fly at a speed of thirty 
to forty miles an hour from various distances off the coast, will 
have an ideal scouting division. 

In time of hostilities we would find much difficulty in protect- 
ing the cities along our extensive coast line, even if we possessed 
a naval force as large as that of Great Britain or France, It 
would not be wise to scatter our battle-ships and armored cruisers 
along the coast and thus be so weak at every point as to be 
unable to attack or to withstand an enemy's fleet. Our probable 
plan would be to concentrate the battle-ships and armored 
cruisers at two or more strategic points, to station monitors and 
torpedo-boats at various ports, and to use the fast cruisers and 
naval reserve steamers for patrol duty and for destroying the 
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enemy's commerce. The coast line would be divided into sec- 
tions, and cruisers of the Columbia and Cincinnati type would b« 
used for patroliiig these sections, thus forming a continuous 
picket line. 

In order that the patrol vessels or scouts may perform efficieni 
service, they must have reliable pigeon communication with the 
shore, and thus be able to remain on the picket line and send in 
their messages. 

Problem I. — [See Chart JVo. I.] 

A large fleet of battle-ships, armored cruisers, and protected 
cruisers approaching the coast to make an attack on a fortified 
port, or in search of a hostile fleet, would be steaming, probably, 
less than twelve knots per hour; consequently, the fast scout, 
which had been under full steam since sighting the smoke of a 
large fleet, can easily escape from any pursuing cruisers. Upon 
being chased, the scout should, if possible, lay a course similai 
to the apparent course of the enemy's main fleet ; so that, when th{ 
chase is abandoned, the fleet may again be sighted and more in- 
formation despatched to the shore station. By keeping a Song 
distance in advance or inshore of a hostile fleet — always, if pos- 
sible, keeping it in sight, however — a scouting vessel, by des- 
patching pigeons, may be able to keep the shore stations in- 
formed of the fleet's movements until it is actually sighted from 
the land. If one scout should lose sight of the hostile fleet, 
another would probably pick it up later, and pigeons would carry 
the news to the shore; thus all the forts and a!! the ships along the 
coast could be informed of its approach, and of its general course; 
speed, and strength. 

For the purpose of illustrating the usefulness of the messenger- 
pigeon service, let us assume: (i) that hostilities exist between 
the United States and a first-rate naval power of Europe; (2] 
that the United States has an efficient messenger-pigeon service; 
(3) that her fast cruisers and the fast steamers of the naval reserve 
are stationed as scouts along the coast from Cape Sable, Nova 
Scotia, to Galveston; (4) that the scouts have orders to cruise as 
far as one hundred miles from the coast and to destroy the 
enemy's commerce, but if the enemy's fleet is sighted the scouts 
are to keep in touch with it as long as possible and despatch 
pigeons with information of its movements, speed and strength; 
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(5) that the scouts are not to engage the enemy's cruisers sent in 
pursuit, except as a last resort when hard pressed; (6) that the 
Columbia is ordered to scout from Cape Sable, Nova Scotia to 
Browns Bank, the St, Paul from Browns Bank to Georges 
Shoal, the Raleigh from Georges Shoal to New South Shoal 
hghtship, and the Cincinnati from New South Shoal lightship to 
Montauk Point; {7) that these vessels are supphed with pigeons 
from all stations on the New England coast and from the New 
York station; (8) that the battle-ships and armored cruisers are 
organized in two fleets— the northern fleet being stationed in the 
vicinity of Long Island Sound or New York, and the southern 
fleet at the entrance of Chesapeake Bay — (9) that coast-defense 
vessels and torpedo-boats are stationed at ports along the coast — 
three monitors, one ram, and four torpedo-boats at Newport tor 
the protection of the entrance to Long Island Sound, and three 
monitors and two torpedo-boats at Boston, On June 15, at 6 
P. M., the following pigeon message is received at the Bar 
Harbor station (see Chart No. I): 

U. S, S. Columbia. 
At sea, Lat. 42° 55' N., Long. 65° 40' W. (31' S. S. W. 
Cape Sable), 2 P, M., June 15, 1896. 
To THE Secretary of the Navy: 

Have just sighted smoke of a large number of vessels to N'd and E'd 
of Cape Sable, apparently standing to S'd and Wd. I will try to ascertain 
nature and course of the vessels. 

Commanding Officer. 



Upon the receipt of this message, orders are telegraphed to the 
northern and southern fleets to be ready to sail at a moment's 
notice, and the message is telegraphed to all naval and military 
stations on the New England coast. 

On June 15, at 7.30 P. M., two pigeons arrived at the Bar 
Harbor station, each with the following message: 

U. S. S. Columbia, 
At sea, Lat. 43° 03' N., Long. 65° 31' W., 
3.IS P. M., June 15, 1896, 
To THE Secretary of the Navy: 

Have just sighted a large fleets probably twenty vesseis^to N'd and 
E'd of Cape Sable, slanding about S. W. by W. (mag.) to S'd of Georges 
Shoal, at rate o[ about nine or ten knots. Will try to keep in touch of 
fleet until dark, if not chased, and will then try to lay a course parallel to 
that taken by fleet. 

Commanding Officer, 



624 



HOMING PIGEONS AS MESSENGERS OF THE FLEET. 



Upon the receipt o£ this message, the northern fleet is ordered 
to take station off Newport, and the southern fleet is ordered to 
proceed with all speed to New York, All naval and military 
stations on the northern coast are informed of the approach of 
a large fleet. 

On June i6, at 9 A. M. and 9,35 A. M., pigeons arrive at the 
Chatham, Mass., station, each with the following message: 

U. S. S- Columbia, I 

At sea, Lat 4'° 21' N., Long. 67° 14' W., 
5 A. M., June 16, 1896, 
To THE Secretary of the Navv; 

Lost sight of enemy's fleet yesterday at 5,30 P. M., when wc were in 
Lat. 42° 37' N., Long. 66° 17' W., having been chased by three cruisers 
until after dark. Fleet was still steering a.bout S. W. by W. (mag.) to S'd 
of Georges Shoai, and had been on that course for about three hours. 
Made out mastheads of eighteen vessels. Have not sighted the fleet this 
morning, but I hope to pick up smoke very soon. 

Commanding Officer. 

The northern fleet is kept in readiness to sail at a moment's 
notice, in order to intercept the enemy's fleet if it should head tor 
Boston. 

On June r6, at 12.45 P- ^- ^nd at 1.30 P. M., pigeons arrive at 
the Chatham, Mass., station, each with the following message: 
U. S. S. Raleigh, 
At sea, Lat. 41" 02' N., Long. 67° 51' W., 
loA. M., June 16, 1896. 

To THE SeCHETARY OF THE NaVYI 

Have sighted a large amount of smoke bearing about S. E. by E. (mag.). 
It is probably smoke of a large number of vessels in company standing to 
the W'd. I will try to learn something n 



and at 2.25 P. M. the following message is received at the same 
station : 

U. S. S. Raleigh, 
At sea, Lat. 40° 52' N., Long. 67° 50' W., 
11.30 A.M., June 16, 1896. 
To THE Secretary of the Navy: 

Have just sighted a large fleet — probably fifteen or twenty vessels — on 
bearing E, by S. (mag.). Fleet is standing about W. by S. (mag.), to S'd 
of New South Shoal Lt. Sh., at a speed of eight or nine knots. Two 
vessels have just been detached from fleet and evidently intend to chase 
me. I am standing for New South Shoal Light Ship. 

Commanding Officer. 
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By this message it is seen that the enemy was standing too 
far to the S'd for an attack on Boston, and was evidently 
bound for Newport or New York. Consequently, a despatch 
vessel is sent froni' New York to intercept the southern fleet and 
give orders to the commander-in-chief to take station off Mon- 
tauk Point as soon as possible, in order to intercept the enemy; 
to station a despatch vessel within signal distance of the Mon- 
tauk Point signal station for the purpose of receiving orders or 
information from the commander-in-chief of the northern fleet, 
and to be ready to move with all speed to the support of the 
northern fleet. 

At 5.30 P. M. and 545 P. M., June 16, pigeons arrived at the 
Chatham station each with the following message: 

U.S. S. Columbia, 
At sea, Lat. 40° 34' N., Long. 68° 19' W., 
3 P. M., June 16, 1896. 
To THE Secretary of the Navy: 

Have again sighted smoke and mastheads oE a fleet bearing E. N. £. 
'A E. (mag.), and standing about W. Yi S. (mag.), to S'd of New South 
Shoal. Speed eight or nine knots. Fleet must contain fttteen or twenty 
fighting vessels and has steered the same general course since first sighted 
by us off Cape Sable yesterday at 2 P. M. 

Commanding Officer. 

At 5.20 P. M. the following message is received at the same 
station : 

U. S. S. Raleigh, 
At sea, LaL 40° 40' N., Long. 69° 10' W., 
3.15 P.M., June 16, 1896- 
To THE Secretary of the Navy: 

We have lost sight of the enemy's cruisers after having been chased for 
three and one-half hours, and we will now attempt to find enemy's fleet 
before dark. My last message was sent at 11.30 A. M. to-day, and stated 
that a large fleet was sighted bearing E. by S. (mag.), when we were in 
Lai. 40° 52' N., Long. 67° 5°' W., and that it was standing on a course 
about W. by S. (mag.) to the S'd of New South Shoal, at a speed of eight 

Commanding Offices. 
and at 7.10 P. M, and 7.30 P. M. the following message in dupli- 
cate is received at the same station: 

U. S. S. Columbia, 
At sea, Lat. 40° 35' N., Long. 68" 34' W., 
4.40 P. M., June 16, 1896. 
To THE Secretary or the Navy: 

After sending message at 3 P. M. to-day, I steamed ahead to avoid 
enemy's cruisers and lost sight of fleet; but later I slowed engines, and 
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fleet has just been sighted from aloft on bearitig E. Yi N. (mag.). Fleet is 
still steering about W. (mag,) to S'd of New South Shoal Lt. Sh,, and 
making about eight or nine knots. Fleet is large, and had kept same 
general course since passing Cape Sable. 

Commanding Officer. 

and at 7.30 P. M. the following message is receivetj at Chatham: 

. U. S. S. Raleigh, 
At sea, LaL 40° 39' N., Long. 68° 45' W., 
5.40 P. M., June 16, 1896. 
To THE Secretary of the Navy : 

Have again picked up enemy's fleet on bearing E. S. E. (mag.), and it 
is steering about West (mag.), to the S'd of New South Shoal Lt. Sli., 
making eight or nine knots. Fleet seems to have between fifteen and 
twenty ships, and has been making course West (mag.) since I sighted 
them at 11.30 A. M. to-day. I will keep in touch with fleet until dark if 
permitted to do so by the cruisers. The evident intention is to make an 
attack on Newport or Lonj; Island Sound at daylight to-morrow. 

Commanding Officer. 

The above message is telegraphed to all points on the coast, 
and full preparations are made to resist the attack. The northern 
fleet is informed, by despatch vessels, of the enemy's movements; 
and the Montauk Point si^al station is telegraphed to signal the 
information to the southern fleet upon its arrival. 

At 6.35 A. M., June 17, two pigeons arrive at Newport station, 
each with the following message : 

U. S. S. Cincinnati, 
At sea, Lat. 40° 34' N., Long. 70° 54' W., 
5 A. M., June 17, 1896. 
To THE Commandant Newport Naval Station; 

Have just (daylight) sighted a large fleet on bearing S. by W. Yi W. 
(mag,). Fleet is standing in for Newport. Cannot make out number of 
vessels. I will slowly approach the fleet to learn its strength, and I will 
run for Newport when chased. 

5 Officer. 



The northern fleet gets under way by daylight from anchorage 
near Block Island, and at 7.45 A. M,, when 8' S. E. by E. of 
Block Island, it is signaled by a despatch boat and given the 
above message from the Cincinnati. The message is telegraphed 
to Montauk Point for tlie southern fleet, with orders to cruise off 
the east end of Long Island, but within easy communication o£ 
the Montauk Point signal station. 
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At about 7 A, M., June 17, messages, in duplicate, are received 
at the Chatham and Newport stations from the Columbia and 
Raleigh, stating that the enemy's fleet had passed about 20 miles 
to the S'd of New South Shoal lightship, and had laid a 
course for Newport about 4 A. M., steaming about ten knots; 
and that at daylight the fleet had been sighted in lat. 40" 12' N., 
long. 70° 59' W., heading for Newport, and that the Columbia and 
Raleigh were making for Newport. 

At 7.10 A. M., June 17, three pigeons arrived at the Newport 
station each with the following message: 

U.S. S.Cincinnati, 
At sea, Lat. 40° 32' N., Long. 70° 59' W., 
S.30 A, M., June 17, 1896. 
To THE Commandant Newport Naval Station; 

Enemy's fleet bears S. H E. (mag.), distant about 7 miles, heading for 
Newport at speed of about twelve knots. The fleet consists of about 
twenty-three vessels, and, as well as I can make out, are as follows: six 
battle-ghips, five armored cruisers, eight cruisers, and four large torpedo- 
boats. The present formation is double column, battle- ships leading, 
with torpedo-boats between main columns. 1 am making for Newport 
under full speed, being chased by two cruisers. I have not yet sighted 
our fleet, but have just sighted a vessel to E'd, oti starboard quarter, and 
it is probably Raleigh making for Newport, as enemy has just sent a 
cruiser after her. Enemy has just sent torpedo cruisers ahead as scouts. 
Commanding Officer. 

This message is telegraphed to the Montauk Point signal sta- 
tion for the southern fleet, and is immediately sent to the northern 
fleet by a twenty-knot despatch vessel; and the fleet is signaled at 
8.30 A. M., 15 miles S. E. 14 E. (mag.) of Block Island, just after 
it has made out the Cincinnati and Raleigh, and has sighted a 
large amount of smoke to the S'd. 

At 7.40 A. M., pigeons arrive from the Raleigh with messages 
of same general purport as the message from the Cincinnati. 

At 8.20 A. M., June 17, three pigeons arrive at the Newport 
station, each with the following message from the flagship of the 
northern fleet: 

U. S. Flagship Kearsarge, 
8' S. E. by E. (mag.) of Block Island. 
7.50 A. M., June 17, 1896. 
To the Commandant Newport Naval Station; 

Have just received Cincinnati's message dated five o'clock this morn- 
ing. Will endeavor to engage the enemy about 26 miles S, by E. (mag.) 
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of Pt. Judith. Send the three monitors, the ram, and torpedo-boats 
with all speed to join me at that point. Sea smooth, very favorable ior 
monitors and torpedo-boats. Telegraph Montauk Point Signal Station 
to signal Southern Fleet to join me with all speed at a point 26' S. by E- 
(mag.) of Pt. Judith; also send a despatch vessel to communicate with 
southern fleet off Montauk Pt. Have just sighted two vessels. One i» 
probably Cincinnati. She will remain with the Flag. 

Commander-in-Chief. 



At 10.35 A. M., June 17, two pigeons arrived at the Newport 
station, each with the following message: 

U. S. Flagship Kearsarce, 

24' S. by E. 'A E. (mag.) of Pt. Judith^ 

9.45 A. M., June 17, 1896. 

To THE CO.MMANDANT NEWPORT NaVAL StATION: 

Have just engaged enemy at long range. Torpedo-boats are just 
arriving and monitors are in sight. Enemy's fleet is composed of seven 
battle-ships, six armored cruisers, six cruisers, and four torpedo-boats. 
Telegraph Southern Fleet at Montauk Pt. Signal Station to join me witb 
all speed at this point, if you have not already done so. Telegraph 
Boston to send monitors with all speed to take station to the E'd of 
Phelps Bank, in order to cut off retreat of enemy. 

Commander-in-Chief. 



At 1.35 P. M., June 17, the following message in duplicate is 
received at Newport: 

U. S. Flagship Kearsahce, 
26' S. S. E. (mag.) off Point Judith, 
12.50 P. M., June 17, I8g6. 
To THE Couuandant Newport Naval Station: 

Have closed to 1600 yards, both sides suffering severely. Enemy's 
losses are: two cruisers and one torpedo-boat sunk, two armored cruisers. 
set afire and disabled, and two battle-ships partially disabled — unable to 
fire barbette guns. Have just ordered Cincinnati, San Francisco, and 
Montgomery to attempt to make the Sound. They are disabled and. 
leaking badly, so send tug to meet them between this point and the Sound, 
and tow them to New York with all speed. Telegraph New York 
Navy Yard to have docks ready to receive disabled cruisers. Monitors; 
are doing effective work. Southern Fleet has been sighted. Brooklyn 
has signaled that she is seriously damaged and unmanageable. Have- 
signaled Detroit to tow Brooklyn beyond the line of fire and try to- 
make Newport Send some vessels to her assistance. Take her to New- 
York if possible, and only beach her as the last resort. Have lost one 
torpedo-boat, 

Commandeb-in-Chief. 



629 

•] 

veen the 

. nations 

her fleet 
vessels : 
cruisers 

ias and 

Navarra 
and six 

ons, and 

hile the 
expedi- 

i foreign 
lich now 
steamers 
in oper- 
i on the 
istine on 
he train- 
ion con- 
itraits of 
iding to 
Havana. 

scouting 
■ pigeons 

tion and 
id N. R. 
ranee to 
S. New 
inel; the 
oast and 
/". Provi- 
t Straits, 
»an coast 
to cruise 



\ 



HOMING PIGEONS AS MESSENGERS OF THE FLEET. 



629 



Problem U.—lSee Chart No. IL, Gulf of Mexico.'] 

Let us assume that strained relations have existed between the 
United States and Spain for several weeks and that both nations 
are preparing for war. Spain has continually increased her fleet 
in Cuban waters until it consists of the foil owing- named vessels: 
The 9900ton battle-ship Pelayo; the 700i>ton armored cruisers 
Infanta Maria Theresa, Vis cay a, Princessa de Asturias and 
Cataluna; the 3300-ton cruisers Alfonso XII., Aragon, Navarra 
and Castella; the iioo-ton cruiser Conde de Venadito, and six 
others of the same class; eight gunboats of about 750 tons, and 
six torpedo-gunboats. 

Havana is the headquarters of this large fleet, while the 
cruisers and gunboats patrol the coast for filibustering expedi- 
tions. 

The United States has gradually recalled vessels from foreign 
stations and assembled at Key West a powerful fleet, which now 
comprises most of the ships of the navy and many armed steamers 
of the reserve. An efficient messenger-pigeon service is in oper- 
ation with stations at Key West, Tampa and Pensacola on the 
west coast of Florida, and at Jupiter Inlet and St. Augustine on 
the east coast. Particular attention has been given to the train- 
ing of the pigeons of the Key West station, as this station con- 
tains within its range the Old Bahama Channel, the Straits of 
Florida and Yucatan Channel — the three channels leading to 
Havana — as well as the coast of Cuba east and west of Havana. 
(See charts Nos. II. and III. for limits of stations.) 

The commander-in-chief of our fleet has organized a scouting 
division of high-speed vessels, and each vessel is to carry pigeons 
from all Florida stations. 

In the event of hostilities, the scouts are to take station and 
cruise in pairs as follows (see chart): The Cincinnati and N. R. 
S, S. St. Paul off Cay Frances, to patrol the west entrance to 
Old Bahama Channel; the Marblehead and N. R. S, S. New 
York oil Cape San Antonio, to patrol Yucatan Channel; the 
Columbia and N. R. S. S. St. Louis between Florida coast and 
Great Isaac, at the junction of Florida Strait and N. W. Provi- 
dence Channel, to patrol the north entrance to Florida Straits, 
and the Raleigh and N. R. S. S. Paris to patrol the Cuban coast 
near Havana. Other vessels of the naval reserve are to cruise 
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within the limits of the various pigeon stations on the Gulf and 
Atlantic coasts. 

The principal duty of the scouts is to watch the movements 
of the enemy's ships and to report by messenger pigeons what 
information is obtained; the secondary duty is to capture the 
enemy's and contraband neutral commerce within the limits of 
their scouting stations, but not to engage the enemy's war ves- 
sels except under very favorable conditions. 

In his orders to the scouting division, the commander-in-chief 
states that scouts are not fighting ships, and that the object in 
using them is not for the purpose of engaging the enemy's ves- 
sels single-handed, but for the purpose of keeping the com- 
mander-in chief informed of the general movements of the 
enemy's vessels, thus enabling him to surprise and strike the 
enemy with his heavy fighting ships. 

On September 10 our minister is withdrawn from the Court of 
Spain, our consular officers leave the Spanish ports, and a state 
of hostilities is declared to exist with the government of Spain. 
Upon the withdrawal of our Consul -General from Havana, he 
reports the presence in that port of the entire Spanish fleet, as 
referred to above, except a few gunboats that are still along the 
Cuban coast; and he further reports extensive preparations on 
shore and afloat to defend the port of Havana. New guns have 
been mounted in the fortress, and the fleet is to assist in the 
common defense of the port. 

In its manifesto notifying foreign governments of the exist- 
ence of a state of hostilities, the United States Government 
grants many concessions to neutral trade; and at the same time 
orders are issued to the commander-in-chief of our naval force 
directing him to refrain from bombarding even fortified ports 
where the lives and property of non-combatants are endangered. 
Resort must be had to blockading the enemy's ports and to 
attacking his fleet upon the sea. 

Our ships are organized into three divisions — the " main fleet," 
the " flying squadron," and the " scouting squadron." The main 
fleet is composed of the following-named vessels; Iowa (flag), 
Indiana, Massachusetts, Oregon, Texas, Puritan, Terror, Am- 
phitrite, Miantonomoh, Monterey, Philadelphia, Boston, Atlanta, 
Montgomery, Detroit, Charleston, Concord, Yorktown, Ben- 
nington, Machias, Castine, Katahdin, Vesuvius, eight torpedo- 
boats, and four despatch vessels. 
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Tlie "flying squadron" is composed of the Brooklyn (flag), 
New York, Oiympia, Maine, Baltimore, Chicago, Minneapolis, 
San Francisco, Newark, and four fast steamers or yachts tor 
despatch duty. 

The scouting vessels are sent to their stations, as above de- 
tailed, while the main fleet and the flying squadron remain at 
Key West. 

By stationing the scouting vessels in the three channels lead- 
ing to Havana, the commander-in-chief is insured of the receipt 
of information, by pigeon messages, of the approach of the 
enemy's vessels within four or five hours after they are sighted 
by the scout. 

The scouts off Havana can send pigeon messages to the com- 
mander-in-chief in two hours' time, thus informing him of any 
movements of the main Spanish fleet at Havana. 

With this disposition of scouting vessels, which vessels can 
communicate with Key West by messenger pigeon within less 
than five hours, the commander-in-chief becomes master of the 
situation, and he can intercept any movement of the enemy. 
Knowing the names of the Spanish vessels in Cuban waters at 
the beginning of hostilities, the commander-in-chief knows the 
remaining ships of the Spanish Navy that are available for 
an attempt to re-enforce the fleet at Havana, or for making a 
descent on our coast cities. The only vessels available for the 
service are the Carlos V. (cr. 7000 tons), Almirante Oquendo 
(ar cr. 7000 tons), Alfonso XIH. (cr. 5000 tons), 1-epanto (cr. 4800 
tons), Reina Christina (cr. 3500 tons), Reina Mercedes (cr. 3100 
tons), and a few old vessels of low speed. 

The " flying squadron " has been organized of vessels that are 
capable of overtaking and defeating a fleet composed of the 
above-named Spanish vessels. This squadron is to remain at 
Key West and await pigeon messages from its scouts telling of 
the approach of any Spanish re-enforcements, and then it is to 
manceuvre to intercept and capture the re-enforcing fleet. If 
Spanish vessels should approach to attack our coast cities, the 
news of the approach would probably be received at the proper 
pigeon station from the scouts stationed along the coast and then 
telegraphed to Key West; this would cause the " flying squad- 
ron " to move up the coast (communicating with pigeon stations 
along the coast by despatch vessels as it proceeds) for the pur- 
pose of finding and engaging the enemy. 
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On account of the humane and highly commendable course 
assumed by our Government, the commander-in-chief is debarred 
from bombarding the port of Havana and thus sacrificing inno- 
cent lite and property. Consequently, his object is to remain at 
Key West and endeavor to entice the Spanish fleet out of Ha- 
vana; and as any movement of the enemy's fleet will be reported 
at Key West by pigeons within two hours, the commander-in- 
chief will be able to chase and engage the enemy, or at least the 
flying squadron will be able to overtake and engage the enemy 
until the arrival of the main fleet. The " flying squadron " ap- 
pears off Havana for the purpose of inducing the enemy to come 
out and engage a smaller fleet, but without success. 

The scouts in the three channels have practically stopped all 
commerce with Havana. The scouts off Havana send daily mes- 
sages to Key West, stating that the Spanish fleet remains in the 
harbor, thus showing that the Spanish commander-in-chief is not 
desirous of engaging our fleet, but knowing our superior 
strength, he wisely prefers to assist the forts in the defense of 
Havana. 

All efforts to draw the Spanish fleet out of Havana proving 
futile, a strict blockade of Havana is ordered, and the main fleet, 
with the exception of the monitors, sails for Havana and estab- 
lishes the blockade. The flagship is supplied with Key West 
pigeons, to be used in communicating with the " flying squadron," 
the monitors and the colliers and supply vessels at Key West- 
Despatch vessels from Key West supply the flagship with pigeons 
every few days. 

Ten days after the establishment of the blockade, news is re- 
ceived in Washington from Madeira of the arrival at the latter 
place of a steamer reporting " having sighted a Spanish fleet to 
the W'd of Madeira and standing W.S.W." Fifteen days 
later a British steamer arrives at Baltimore from Barbadoes and 
reports having been stopped and searched, five days before when 
off the Virgin Islands, by the Spanish cruiser Almirante 
Oquendo, the flagship of a squadron of six large vessels and 
four torpedo- gun boats, and that the squadron laid a course for 
Porto Rico after the search. 

This news is telegraphed to Key West and it is concluded that 
the " Spanish relief squadron " has stopped at Porto Rico for coal 
and to communicate with Havana. 
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Two additional scouts are immediately sent out to find the St. 
Paul and Cincinnati in Old Bahama Channel, and, in company, 
they are to patrol the eastern entrance to Old Bahama Channel. 
When the scouts sight the Spanish squadron they are to despatch 
pigeons, and one vessel is to proceed with all speed to communi- 
cate with the commander-in-chief off Havana, despatching 
pigeons to Key West frequently when within easy range; the 
other scouts are to keep in touch with the enemy and despatch 
pigeons with information of his movements. 

We now have a very interesting but simple problem: We have 
the main Spanish fleet blockaded in Havana by a much superior 
American fleet; we have our "flying squadron" at Key West 
ready to move in any direction at a high rate of speed; we have 
the three passages to Havana and to the Gulf of Mexico patrolled 
by scouts that can get pigeon messages to Key West within four 
or five hours; we have at Key West a fleet of monitors which, 
after a Spanish relief squadron arrives within easy pigeon range, 
can join our main fleet off Havana long before the Spanish 
squadron can possibly reach Havana; and we have the news of 
the presence of a Spanish " relief squadron " of six vessels in the 
neighborhood of Porto Rico. 

Let us assume that the object of the Spanish commander-in- 
chief is to effect an escape from Havana with his fleet, and that 
his plan is for the " rehef squadron " to attempt to raise the 
blockade of Havana by appearing off that port for a combined 
attack on our main fleet, or for the " relief squadron " to attempt 
to draw our fleet from Havana by making an attack on one of 
our ports. The Spanish squadron being in possession of no 
coaling port nearer our coast than Porto Rico, will probably not 
make a raid on the ports of our northern coast, which are so far 
from the base of supplies. 

We now arrive at the point in our problem where the messenger 
pigeons become of great importance, and by using them our 
problem becomes very simple (see "scouts" on chart). We 
practically have the main Spanish fleet shut up in Havana, and 
we will receive notice of the approach of a " relief squadron " from 
any direction at least ten hours before it can reach Havana by the 
shortest route; or, in other words, we will receive notice at Key 
West before such a squadron arrives at any point within 120 
miles of Havana, even if it attempts the passage of Old Bahama 
Channel by night. 
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If the plan of the Spanish commander is to "iiake a combined 
attack on our blockading fleet off Havana, the " relief squadron " 
must reach Havana by one of three routes — by the direct route 
through Old Bahama Channel, by the indirect route along the 
south coast of Cuba and through the Yucatan Channel, or by 
the other indirect route outside of the Bahamas and then 
through N. W. Providence Channel and Florida Strait. 

Let us assume that the Spanish commanders at Havana and 
Porto Rico have communicated with each other and agreed 
upon a plan of attack on our blockading fleet. The " relief 
squadron " is to proceed to Havana by the direct route through 
Old Bahama Channel, and the attack is to be at daylight on 
November 17. 

Just before dark on November 15, the Cincinnati and St. Paul 
sight a large amount of smoke to the E'd of Old Bahama 
Channel. They steam towards the smoke and discover a number 
of vessels in company standing to the W'd for Old Bahama 
Channel (see chart No, II.). The Cincinnati and St. Paul steam 
to the W'd during the night, keeping well in advance of the 
other vessels, but before daylight they slow down to await the 
enemy, and at daylight they discover a fleet of warships. The 
scouts release pigeons from the 200-mile range and steam to the 
W'd, sighting the fleet at intervals, and finally being joined 
by the other two scouts at the west entrance to Old Bahama 
Channel. 

At I P, M., November 16, two pigeons arrive at Key West 

from the Cincinnati, each with the following message: 

U. S. S. Cincinnati, 

At sea, west entrance Old Bahama Channel, 

Lat. zo° 53' N., Long. 79° oo' W., 

7.30 A. M., Nov. 16. 

Yesterday, at 7.30 P. M., sighted a number of vessels in company stand- 
ing to the W'd through Old Bahama Channel at a speed of about nine 
knots. We stood to W'd during night, and early this morning we awaited 

= vessels and find them to be a fleet of six large vessels and four gun- 
) the W'd along Cuban coast. We are steaming to the 



boats standing 

Wd, St. Paul and other 51 



appea 



Commanding Officer. 
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upon the receipt of this message the monitors prepare to pro- 
ceed to Havana, and the " flying squadron " is ready to sail. A 
despatch vessel is sent with all speed to convey the above mes- 
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sage to the commaiider-in-cliief off Havana, and to inform him 
that the monitors and torpedo-boats will be sent to join him. 

Soon after the receipt of the above message, similar ones are 
received from the St. Paul and other scouts. 

At 3 P. M. the monitors and torpedo-boats leave Key West 
to join the main fleet off Havana. The " flying squadron " re- 
mains at Key West for further information, in order to see if the 
enemy continues through Nicholas Channel for Havana, or if he 
stands to the N'd through Santaren Channel to make a 
feint at attacking our ports for the purpose of drawing off our 
blockading fleet. 

At 5.30 P, M., several pigeons arrive with messages similar to 
the following: 

U. S. S. St. Paul. 

At sea, Nicholas Channel, 

Lat. 23° 20' N.. Long, yg" 48' W., 

I P. M., Nov. 16. 

A fleet of six large and four small vessels has entered Nicholas Channel 
and is standing to the Wd at speed of about nine knots — evidently intends 
making an attack on blockading fleet at daylight to-morrow. Cannot 
make out class of vessels. One scout has been sent to communicate with 
the commander-in-chief off Havana. These vessels were first sighted last 
evening at east entrance to Old Bahama Channel and have been standing 
along Cuban coast. We are in company with Cincinnati and will en- 
deavor to keep in touch with the enemy until dark and during the night; 
after he passes out of west entrance to Nicholas Channel we will run for 
Havana to communicate with commander-in-chief. 

Commanding Officer. 

Messages similar to the above are received at Key West until 
8 P. M. from the Cincinnati and St. Paul, and they show that the 
enemy is bound for Havana. 

Before the enemy's " relief squadron " left Porto Rico its 
commander was informed by the Havana officials of the presence 
of our monitors at Key West; consequently the Spanish com- 
mander has no intention of attacking Key West, which he sup- 
poses is still defended by the monitor fleet, but his plan is to 
make a daylight attack on our blockading fleet before the moni- 
tors can re-enforce it. 

This plan is effectively thwarted by the receipt of the pigeon 
messages announcing the approach of the "relief squadron," 
when it is yet 150 miles from Havana, and thus the monitors 
and torpedo-boats are given ample time to join the blockading 
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fleet off Havana long before the enemy's " relief squadron " can 
possibly arrive there. The " flying squadron " remains at Key 
West until dark to receive the last pigeon messages, in order to 
be assured that the Spanish squadron does not diverge from its 
course for Havana to make a feint at one of our ports. Being 
assured of the plan of the enemy's squadron, our " flying 
squadron " sails for Havana with all speed and joins the block- 
ading fleet during the night. At daylight of November 17, 
when the enemy plans to surprise and overwhelm our block- 
ading fleet by a combined attack during the absence of our 
monitors, flying squadron and torpedo-boats, he is himself much 
surprised to find our entire naval force in readiness to receive the 
attack. These manoeuvres to concentrate our forces so quickly in 
order to receive the attack have been brought about by the receipt 
of the pigeon messages announcing the approach of the enemy's 
"relief squadron," and everything hinges on the receipt of this 
information. In the above problem, the assumption of daylight 
as the time for the attack gives the most unfavorable conditions 
for using the pigeon service. If the attack had been planned for 
a later hour, or in the afternoon, or at night, the pigeons could 
have kept up continual communication with the home station 
until the time of the attack. 

This problem illustrates how the messenger-pigeon service 
makes the " flying squadron " the master of the situation, by 
furnishing such information as to enable that squadron to com- 
bine with the main fleet at the proper moment, or to tell it when 
and where to strike the enemy. 

Problem III, [See Chart No. //.] 
Let us assume now that the Spanish " relief squadron " takes one 
of the indirect routes to relieve Havana, in order to avoid the 
scouts that are known to be stationed in Old Bahama Channel. 
We will see, by a glance at the chart, that information of the 
approach of the enemy's squadron will be received many hours 
before it can reach Havana; and, if it is so desired, our flying 
squadron can easily intercept and engage the enemy's squadron 
when it is many miles from Havana. If the enemy's squadron 
comes through the N. W. Providence Channel and Florida 
Strait, its approach is communicated to the Jupiter Inlet station 
by pigeons from the Columbia and St, Louis, and is then tele- 
graphed to Key West. 
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In the morning of November 16, pigeon messages are re- 
ceived at the Jupiter Iniet station from the Columbia and 
St Louis, stating that a number of vessels have been sighted; 
and later on messages state that the enemy's squadron has been 
sighted entering Florida Strait from N. W. Providence Qiannel, 
and standing to the southward. This information is telegraphed 
to Key West, and a despatch vessel sent to the blockading fleet, 
as are other messages that arrive later. The monitors and tor- 
pedo-boats may be sent to join the fleet off Havana. The " flying 
squadron " is in position to intercept and attack the enemy's 
squadron, or it may wait until assured, by the course and posi- 
tion of the enemy's squadron, that Key West is safe and that the 
plan is to attack the blockading fleet, and then proceed at full 
speed to join our blockading fleet By this means the main 
Spanish fleet may be drawn out of Havana to join the " relief 
squadron " and then forced to give battle. 

If the enemy's squadron attempts to reach Havana by way of 
Yucatan Channel, its approach will be detected by the Marble- 
bead and New York, stationed in that channel, and the pigeons 
will arrive in time for the monitors and " flying squadron " to 
reach Havana long before the attack. 

In the above cases the scouts keep in touch with the enemy 
and despatch pigeons until the destination of the enemy is deter- 
mined. 

We have considered the only three routes by which the enemy's ■ 
" relief squadron " can reach Havana, and we see how completely 
it is in the power of the force at Key West, on account of its 
movements being detected and so quickly reported to Key West. 

Next, we must consider the attempt of the enemy's "relief 
squadron " to make an attack on one of our coast cities for the 
purpose of drawing our blockading fleet from Havana, and thus 
permitting his main fleet to escape. 

The enemy having his base of supplies at Porto Rico, will 
attack probably one of our gulf ports, or possibly St. Augustine 
or Charleston — his only object being to draw away our block- 
ading fleet. 

If the enemy enters the Gulf of Mexico, his presence will be 
known at Key West in time for the " flying squadron " to over- 
take him before he can reach any gulf port. (See chart No. II), 
Assume that the enemy's squadron at Porto Rico plans a feint 
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attack on Pensacoia, and, being aware of the presence of our 
scouts in the Old Bahama Channel, Yucatan Channel, and around 
Key West, decides to enter the Gulf of Mexico through Straits 
of Florida and to pass Key West at night. At 9.30 A. M., 
November zo two pigeons arrive at the Jupiter Inlet station, 
each with the following message: 

U. S. S, St. Louis, 
At sea, Lat, 26° 14' N., Long, yg" 24' W., 
7.30 A. M.p Nov. 20. 
Have just sighted, on bearing E !^ S. (mag.), a Beet of vessels entering 
Florida Straits from N. W. Providence Channel and standing to the S'd. 
I will try to leam strength and nationality of fleet, and will then run to 
the S'd, keeping in sight of the fleet as long as permitted to do so. 
Columbia is to S'd and W'd, but not in sight. 

Commanding Officer. 

This message is telegraphed to Key West, and the monitors, 
torpedo-boats, and " flying squadron " prepare to sail. A des- 
patch vessel is sent with the message to Havana, and additional 
scouts are sent to the E'd of Key West with a radius of zo miles. 

At 10.45 ^- ^■' November 20, the following message from 
the Columbia is received at Jupiter Inlet station: 

U. S. S. Columbia, 
At sea, Florida Sts.. Lat. 26° 01' N.. Long. 79° 42' W., 
8.50 A. M., Nov. 20. 
Sighted the St. Louis about 8.30 this A, M., standing for us at full speed, 
being chased by an enemy's cruiser. When we joined company, enemy's 
cruiser hauled ofT and fltood about E. by N. (mag.), in which direction 
we sighted a large amount of smoke. St. Louis reports having sighted 
a fleet at 7.30 this morning when in Lat. 26° 14' N., Long. 79° 24' W., 
bearing E. f^ S. (mag.) and standing to the S'd in Florida Straits, and 
that a vessel was sent in chase of her when she approached to learn 
Rtrength of fleet. She reports fleet consisting of six or more vessels. We 
will remain in company and try to keep in touch with the enemy. 

Commanding Officer. 

A message similar to the above was received at the Jupiter 
Inlet station from the St. Louis an hour later, and these mes- 
sages were telegraphed to Key West aa soon as received. At 
1.45 P. M,, November 20, the following message is received at 
the Jnpitcr Inlet station from the Columbia, with a similar one 
from the St. Louis: 
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U. S. S. Coi 

At sea, Florida Sts., Lat. 25° 32' N., Long. 79' 44' W., 
II A. M.p Nov. 20. 
In company with St. Louis, picked up enemy's fleet of about six vessels 
at 10.40 this A. M., and are now being chased by enemy's cruisers. We 
are running to S'd at full speed and when chase is abandoned we will try 
to pick up the fleet. Enemy's fleet is standing to S'd through Florida 
Str. at speed of about 10 knots. 

Commanding Offices. 

These messages are despatched to the commander-in-chief off 
Havana. The vessels at Key West are ready to move at a mo- 
ment's notice, but await more definite despatches in order to 
decide upon the probable plan of the enemy, 

A message is received at the Key West station about 5.30 P. M.. 
November 20, from the Columbia, dated Lat. 24° 48' N., Long. 
80° 15' W., 1.45 P. M., November 20, stating that after three 
hours the enemy's cruisers had abandoned the chase of the 
St. Louis and Columbia, and had stood to the E'd at reduced 
speed. The message also states that the St. Louis and Columbia 
will try to pick up enemy's fleet before dark, and it gives the 
course, speed and strength of fleet when last sighted. At 6.45 
P. M., November 20, two pigeons arrived at the Key West sta- 
tion, each with the following message; 

U. S. S. Columbia, 
At sea, Florida Str„ LaL 24" 57' N., Long. 80° 03' W., 
3.30 P. M., Nov. 20. 
We have again sighted enemy's fleet standing about S. W. by S, (mag.) 
for Matanzas on Cuban coast, at speed of about 10 knots. Fleet consists 
of about six vessels and entered Florida Str. at 7.30 this morning from 
N. W. Providence Chi. St. Louis is with us, and we will try to keep in 
touch of fleet, unless again chased. If during night we find enemy changes 
his plan, will send St. Louis to Key West and I will run for blockading 
squadron with the information. 

Co MM and: NG Officer. 

Messages similar to the above are received from the St. Louis, 
and the monitors and torpedo-boats are ordered to join the 
commander-in-chief off Havana, as the probable plan of the 
enemy is to make Matanzas during the night, communicate with 
Havana by telegraph, and then make a combined attack on the 
blockading fieet at daylight. Despatch vessels are also sent to 
inform commander-in-chief. The " fiying squadron " is to cruise 
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off Key West, but remains in port until dark to see if other 
messages arrive. The "flying squadron" has orders not to 
leave Key West undefended while the enemy is in that neigh- 
borhood, and, at the same time, not to prevent the enemy from 
attacking the blockading fleet, as the object is to bring on a gen- 
eral engagement and thus draw the enemy's main fleet out of 
Havana; but the flying squadron is to join the main fleet after the 
attack is begun, and thus take the enemy in the rear. 

At 7.50 P. M., November 20, three pigeons arrive at the Key 
West station, each with the following message; 

U. S. S. Columbia, 
At sea, Florida Str., Lat. 24° 43' N., Long. 80° 17' W., 
Nov. zo, 5.30 P. M. 
Have again picked up enemy's fleet, bearing E. (mag.). Fleet has 
changed course to the W'd and is now standing about W. S. W. (mag.) at 
10 knots speed. Six vessels in fleet. Fleet was standing for Matanias on 
Cuban coast when sighted before at 3.30 P. M., had to steam ahead to 
avoid enemy's cruisers. Probably night attack on Havana intended. 
Will try to pick up fleet during night, and will then despatch St. Louis 
with information. Send other scouts to the E'd of Key West to com- 
municate with me during the night, as I must keep in touch of enemy. 
Commanding Officer. 

Several pigeons arrive from the St Louis just about dark with 
messages similar to the above. 

From the above messages, the plan of the enemy cannot be 
definitely determined; he may be bound for Havana or for Key 
West or Gulf ports. However, it is readily seen that the enemy 
cannot reach the neighborhood of Key West before 11.30 P. M, 
if steaming at 15 knots an hour. Additional scouts are sent out 
to cruise within 20 miles of Key West The flying squadron 
gets under way and takes station off Key West, tor the protec- 
tion of that port, or to intercept the enemy if bound to a Gulf 
port The blockading fleet has been re-enforced by the monitors 
and torpedo-boats, and the flying squadron is in position to move 
in any direction. At 10.45 ^- ^-i November 20, the St. Louis 
signals the flying squadron off Key West and reports having 
been ordered to Key West by the Columbia to report approach 
of enemy's fleet At 6.00 P. M. enemy was in lat. 24° 40' N., 
long. 80° 18' W,, and standing about W. S. W. (mag.) at 10 
knots speed. After a full report of the movement of the enemy's 
fleet during the day, the St Louis is sent to scout to the E'd of 
Key West. 
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At 1.45 A. M,, November 21, a scout signals flying squadron 
off Key West, and reports having spolcen Columbia at 12.15 
A. M. when 22 miles E. S. E, (mag.) of Sand Key, and having 
been ordered to report the enemy's fleet about 15 miles S. E. 
(mag.) of American Shoal at 11.40 P. M., November 20, and 
standing about W. S. W. (mag.) at 12 knots speed. Columbia 
would try to keep with enemy. 

At 3.15 A. M., November 21, the St Louis signals flying 
squadron that she has failed to find the enemy, and then she 
is sent to the Wd at full speed with other scouts to try to 
find the enemy. At 6.00 A. M., November 21, four pigeons 
arrive at the Key West station, each with the following message 
from the St, Louis: 

U. S. S. St. Loois, 

At sea, LaL 24° 1/ N., Long. 82° 32' W., 

4.50 A.M., Nov. 21. 

At early daylight sighted large amount of smoke to the S'd, and have 
just made out a fleet on bearing S. E. by S. (mag.), standing about W. 
<mag.). 

CouMAHDiNC Officer. 

Other pigeons arrive from the Columbia with messages stating 
that at daylight she picked up the fleet standing to the Wd, 

Upon the receipt of these messages it is seen that the enemy's 
plan is to attack a Gulf port and not to attack the blockading fleet. 
Consequently the " flying squadron " sails at full speed to the 
Wd and overtakes and engages the enemy before he reaches the 
nearest Gulf port. This manoeuvre to overtake and engage the 
enemy is made possible only by the receipt of the pigeon messages 
from the scouts that have kept the " flying squadron " posted of 
the enemy's movements. If the enemy's plan is to go to Havana 
direct, or to make Matanzas at night, and after communicating 
with Havana, to attack the blockading fleet, then the scouts will 
continue to report the enemy's course until dark. During the 
night, if the definite plan of the enemy is learned, the Sl Louis 
or other scouts will be despatched to Key West with the informa- 
tion and the Columbia will run for the blockading fleet. 

The patrol vessels of the blockading fleet will also report the 
approach of the enemy, so that pigeons can be despatched at 
daylight for Key West ordering the " flying squadron " to 
Havana with all speed, and this squadron will arrive in time to 
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It requires but one practical illustration to strike home and to 
open our eyes to the merits of this service. Let a single human 
life be saved from shipwreck in time of peace, or let one 
manoeuvre of the enemy's fleet be frustrated in the midst of war 
by the timely arrival of one of these swift-winged, trusty little 
carriers with its urgent message, and all the country will applaud 
the result and will realize the value of a Messenger-Pigeon Ser- 
vice upon the seas. 
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PYRO-COLLODION SMOKELESS POWDER. 
By Professor D, Mendeleef. 

(Translated from the Russian by Lieutenant John B. Bernadou, U. S. Navy.) 



The very favorable results obtained with pyro-coHodion and 
its adaptability to arms of all calibers depend upon its composi- 
tion and properties, which, for purposes of illustration, may be 
compared with those of other materials employed as smokeless 
powders. 

As to its chemical composition, pyro-collodion may be desig- 
nated homogeneous,* and herein consists one of its most important 
qualities. All previous and present forms of powder did not 
have or do not have this property to the degree here implied. 
From their very method of preparation, black and brown powders 
are coarse mechanical mixtures, for which any consideration of 
homogeneity is out of the question. The same is true for those 
smokeless powders containing ammonium nitrate, picrates, etc. 
Nitro-glycerine powders may be regarded as gelatinous solutions 
of nitro-cellulose in nitro-glycerine, which, from their composi- 
tion, are, chemically, non-homogeneous; moreover, various sol- 
vents (alcohol, ether, acetone, etc.) dissolve certain constituents 
out of them, leaving others. 

■ Homogeneity, in its full chemical significance, is not claimed, inasmuch 
as the composition of cellulose itself remains a matter of doubt. The 
quality is urged from the technical standpoint, in relation to the properties 
of other smokeless powders. It is possible that a solvent may be found 
capable of separating pyro-collodion fractionally; but pyro-collodion 
insoluble in ether or alcohol, but soluble in a mixture of these substances, 
is far more homogeneous than other forms of nitro-cellulose or any of 
the nitro-glycerine powders, inasmuch as the latter are readily capable 
of fractional subdivision. 
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The same may be said of present-day types o£ nitro-cellulose 
powders; alcohol dissolves out of them the nitro-celluloses of 
lower nitration; a mixture of ether and alcohol, the collodions, 
leaving the excess of highly nitrated cellulose undissolved. Pyro- 
collodion,* however, surrenders no part of its substance to alco- 
hol, while it is wholly soluble in a mixture of ether and alcohol. 
This chemical homogeneity of pyro-collodion, taken in the sense 
in which it is stated to be employed, plays an important role in 
its combustion; for there are many reasons for believing that in 
the case of the combustion of those physically but not chemically 
homogeneous substances, such as the nitro-glycerine powders 
(baUistite, cordite, etc.), the nitro-glycerine portion is decom- 
posed first and the nitro-cellulose portion burns subsequently, 
in a different layer of the powder.f It is to be added that the 
homogeneity of pyro-collodion possesses a direct bearing upon 
th| uniformity of ballistic results developed by its use. 

Besides chemical homogeneity, pyro-cellulose and the powders 
prepared therefrom possess a second distinguishing quality, viz, 
that for a given weight of their substance they develop a maximum 
volume of evolved gases, the latter being measured at a given tem- 
perature and pressure. This new conception involves certain 
intricacies and complexities, and may be discussed to some degree 
of fulness, in what relates to nature and amount of gases evolved 
upon the decomposition of powder. 

According to the law of Avogadro- Gerard ,| the chemical equiv- 
alents or quantities of matter expressed by simultaneous chemical 
formulas {e.g., H^O — 18, water; CO — 28, carbonic oxide; 
COj = 44, carbonic acid; N^ = 38, nitrogen) occupy at a. given 

* Under the assumption that the remainder of the solvent is wholly 
expelled from the powder. 

tThe experiments of Messrs. I. M, and P, M. Tcheltsov at the Scientific 
and Technical Laboratory show that for a given density of loading, the 
composition of the gases evolved by nitro-glycerine powders varies 
according to the surface area of the grains (i, e. the thickness of strips 
or cords), a phenomenon not to be observed in the combustion of pyro- 
collodion powder. There is only one explanation for this, viz. that the 
nitro-glycerine, which possesses the higher rate of combustion (Berthelot), 
is decomposed sooner than the nitro-cellulose dissolved in it. This is 
the reason why the nitro-glycerine powders destroy the inner surfaces 
of gun chambers with such rapidity. 

tThe development of this law is given in "Principles of Chemistry." 
by D, Mendeleet, 6th ed., 1895, chap. 7. 
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temperature and pressure the same volume as is occupied by two 
parts by weight of hydrogen H, ^ 2 (its molecular equivalent). 
Consequently, if we possess the full chemical equation of com- 
bustion of a substance or mixture of substances, for which the 
products are gases or vapor, it is easy to calculate the volume oc- 
cupied by these products at a given temperature and pressure. 
For example: the combustion of black powder may be expressed 
typically by the equality, 

2KNO. -1- S -I- 3C = K.S + 3CO. + N.. 
Weight, 2.101 + 32 + 3.12^ 110 + 3.44 + 28 — 270. 
Volume in form of gases, 3.2 + 2 =: 8. 

That is, for 270 parts by weight of powder ingredients 8 vol- 
umes of gas* are formed, or 29.6 volumes for looo parts by weight 
of explosive. Brown powder (cocoa) represents (in its greater 
progressiveness of combustion and in certain other respects) a 
partial transformation from black to smokeless powders, and is 
characterized by the partial carbonization of its charcoal (which 
contains much hydrogen and approximates to a composition 
CjHjO), and by the small amount of sulphur entering into its 

• If the weights of the equivalents be expressed in grams we may ascer- 
tain the volume of gas evolved in litres, when the pressure P (in milli- 
metres of the mercurial column) and the temperature t (in degrees Celsius) 
are known. Thus, as two equivalent weights of hydrogen and the equiva- 
lent of each gas occupy at a temperature / := o and a pressure P ^= 760 mm. 
a volume of 2254 litres, then for ( and P this volume becomes 



22X(l -I- 0.00367 



760 



nsequently 



? volume, expressed in grams, occupies, approximately, 
ii.i-fo,o4o7'' „ 
/ 
where p corresponds to the number of atmospheres, each of 760 i 






:xample, if / = 



ind^ = 2500 at 



°-4°7 - 

350( 



= 0.296 litre. 



At 0° and a pressure of I atmosphere we attain a volume of 88.8 litres 
for 270 grams. In this manner it is easy to proceed to the value Vimt 
given in the text, the actual volume of evolved gases per kilogram of 
powder. 
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Its mode of combustion may be expressed approx- 



: 



2OH.0 = 3K.C0. + 7C0 + 4H.0 + 3N., 
2.80 = 3.138 +7.28 + 4.18 +3.28=766, 

le of gases, 7.2 + 4.2 + 3.2 = 28. 

K....= 36.5. 
or as follows : 

4KNO. + C.H.0 + S = K.SO* + K.CO. + 4CO + 2H,0 + 2N., 
Weight — 516, volume of gases = 16, 

I^«. = 31.0. 
It is evident, then, that the gas volume corresponding to brown 1 
powder is nearly 34, — greater than that for black powder; whence \ 
originates the preference generally accorded to brown powder | 
over black. 

In a similar manner we have for the complete (typical) com- 
bustion of nitro-glycerine, 

4C.H.N.O. = 12CO. + loH.O + 6N> + O.. 
Weight, 4.227 =12.44 + iO'i8 +6.28+ 32 = 908. 
Volume of gases = 12.2 4- 10.2 +6.2 +2 =58. 
fi.o. = 63.9. 
If we present in the same manner the decomposition of a type I 
nitro-cellulose of high nitration, such as Abel's tri-nitro-cellulose, \ 
C,H,(NOJbO„, we obtain 

2C.H,N.0i, = 3COi + 9CO + 7H»0 + 3N.. 
Weight, 2.297 =3-44 +9-28 4-7.18 +3.28 = 594. 
Volume of gases = 3.2 + g.2 + 7.2 + 3.2 — 44. 
F,oo. =74-i- 

If the typical combustion of this nitro-cellulose be presented 
by the equality 

2C.H,N.On = loCO. + 2CO + 7H. + 3Ni. 
that is, if we assume that water is not formed, and that the oxy- 
gen combines wholly with the carbon, then the V^^^^ remains 
unchanged, as the volume of gas formed (22.2 ■=■ 44) remains as 
before. Therefore we need not stop to consider how the oxy- 
gen is distributed between the carbon and hydrogen in the pro- i 
ducts of combustion, as the value of IKmoo does not vary.* 



• It is another matter if 3 portion of the oxygen continues in combina- 
tion with the nitrogen, of if the oxygen proves insufficient to convert all 
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If, for nit ro- cellulose of high nitration we substitute Eder's 
pen ta-nitro- cellulose, C,jHj„(NOj}50,o, which corresponds to a 
content of 1275 per cent, nitrogen, and to the composition of 
ordinary nitro -cellulose employed for smokeless powders, we 
obtain a gT-eater evolution of gas, for 

2CiiH,sN.O„ = CO1 + 23CO -I- 15H.O + 5N.. 
Weight, 2.549 =44 -•- ^S'^S + '5-'8 + 5-28 = 1098. 
Volume of gases =2 +23.2 +15.2 +52 =88, 
Vu., =80.1. 

The increase in volume of gas hereby realized is due to the 
fact that the quantity of carbonic acid evolved is diminished, 
while that of carbonic oxide is increased, which causes an increase 
of total gas volume, since, for the equality 

C + 0,= CO.. !/,.« = 45-5. 
and for the equality 

C + O =CO. r'..«> = 7i.4. 

If we descend to a lower nitration and consider Eder's tetra- 
nitro- cellulose, C,jHig(NOj)iO,o, we have no longer the case of 
complete combustion; for 20 equivalents of oxygen are required 
to convert 12 of carbon and 16 of hydrogen into gaseous pro- 
ducts and vapors, while there are but 18 of oxygen available, 
unless we assume the products of combustion as CO, H^O, and 
Hj.* It is known, however, that in the case of combustion of 

the carbon and hydrogen into gases; that is. if hydrocarbons are formed: 
but this becomes a ease of incomplete combustion. Such conditions have 
a certain bearing upon the combustion o£ smokeless powders, especially 
when the solvent is not completely expelled; but, on the one hand, the 
quantity of hydrocarbons formed is relatively small, and on the other, 
they are formed (as also compounds of carbon and nitrogen, as cyanogen), 
in relatively small quantities, for all powders, even when the latter contain 
an excess of oxygen. In considering type forms of combustion there is no 
need of investigating secondary conditions of this class, especially as by 
' so doing we are diverted from the direct study of the general problem. 

• In the latter case (without formation of carbon) the decomposition 

L would be: 
C„H,.N.O„ = !iCO-(-6H,0-|-2H, + 3N,. 
Weight, 504 =11.18+6.18 -\-2.3 +2.28 = 504. 

Volume of gases = 12.2 +6.2 +2.2 +2.2 = Ai- 
r„o, = 87.5- 
But typical combustion, according to such an equation, is practically 
impossible; carbon and hydrocarbons are formed, and the combustion 



. 



650 PYBO-COLLODION SMOKELESS 

carbohydrates low in oxygen the latter combines with the hydro- 
gen, from its greater affinity for that substance, leaving a part of 
the carbon deposited in an uncombined state. Consequently, 
such conditions do not correspond to complete combustion. 

The formation of COj shows that there is a certain excess of 
oxygen in penta-nitro-cellulose; whereas typical combustion, cor- 
responding to maximum gas voiume, requires all carbon to be 
converted into carbonic oxide. Such typical combustion 
afforded by p>TO-cotIodion, whose composition, as shown, corre- 
sponds to the formula CjnHjgNijOiB, as is shown by the equation, 

sOH.oO. 4- 12HNO. = C-H.s(NO.)>«0» + laH.O. 



C-H..NuO., ^ 30CO 
Weight, 1350 = aaaS 
Volume of gases = 30.2 



In typical combustion it corresponds to the following equality: 

19H.O + 6N>. 
19.1S + 6.28 — 1350. 
-I- 19.2 + 6.2 — no, 

P',.»=8i.5. 

Before proceeding further, we desire to call attention to the 
fact that, whereas for brown powder we realize a volume of 
34 approx,, we have here a volume of 81,5, whence, judging from 
volumes of evolved gases, pyro-collodion should prove 2j4 times 
more powerful than brown powder. Actual experiments show 

that actually does occur is intermediate in character to that expressed by 
the above and by the two following equalities — 

lC,,H|,N,0,a= C, -(-aoCO -|- i6H,0-|- ^N,. 

zC„H„N,a„ = 23CO + i4H,0-f C,H, -f^N,. 

For the first, r,,^, =79,4; for the second, 81.4; the mean of the two 
latter is 80.4; of al! three, 82.4. This quantity is close to that afforded by 
penta-nitro-cellulose and pyro-collodion. In this manner may be ex- 
plained the phenomenon that upon the combustion of nitro-cellulose con- 
taining a liltle less than 12.5 per cent, nitrogen or of pyro-collodion con- 
taining a certain amount of unevaporated solvent (which is equivalent to 
a lowering of nitration), results are obtained that approximate to those 
produced by pyro-collodion powder, although velocities and pressures are 
islence of this phenomenon depends upon the 
; whence it follows that it is better to have a 
1 12.5 per cent, with a homogeneous powder 
Z-S per cent, nitrogen witfi the powder non- 
; developed by homogeneous 
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that the powders stand in about this relation to one another. In 
imits of energy per unit for weight of explosive we have 

Pyro-collodlon Bio»n jj^,,^ 

47 mm. R. F. about 220 81,5 2.7: i. 



1. gun, 



90.7 
93 



2.3:1 



I 



From this it is evident that our computed value of (^,,,00 is in 
complete accordance with actual experimental results. 

In this manner we may consider it as proven that, for a given 
temperature mid pressure, pyro-collodion develops a greater volume 
of gases (and vapor) than is developed by black or brown powder 
(for which Vjoao — 30)1 and even greater than for powders pre- 
pared from the more highly nitrated forms of nitro-cellulose and for 
the nilro- glycerine powders.* 

In order to establish the full significance of the above deduc- 
tion, it remains to show (i) that from the standpoint of practical 
applicability we can foresee no other material capable of devel- 
oping as great a value for Vi^ao as pyro-collodion; (2) that the 
physico-chemical and ballistic qualities necessary in a smokeless 
powder are developed by pyro-collodion, not in a less, but in an 

* The rapid, simple and novel method of comparing the force of ex- 
plosives herein employed was first suggested and used by me in 1892. It 
was developed through comparison of the composition of smokeless 
powders and o£ their products of combustion and of the results of experi- 
mental firings made at the Laboratory. Although I see clearly that 
not only the volumes of products of combustion, but also their tempera- 
tures, must be taken into account in a complete analysis ot phenomena 
attending the decomposition ot smokeless powders, nevertheless I pur- 
posely give preference in these investigations to phenomena relating to 
volumes of gases evolved, not only on account ot the simplicity of the 
latter and their direct accordance with ballistic results, but for the reason 
that with present methods tor estimating temperatures developed by 
explosives (and these methods are unreliable) it becomes necessary to 
make numerous arbitrary assumptions (especially in relation to specific 
heats of gases and vapors at high temperatures); while for volume calcula- 
tions we have definiteness of composition as a starting point; and it 
there be any assumption to be made, it relates to the distribution of the 
oxygen between the carbon and hydrogen, which, from the chemical 
standpoint, it is not so malerial.^and as tar as it relates to volume it is 
ot little significance. In all cases, however, I present but the elementary 
comparisons of performances ot powders, as the fuller treatment of the 
subject does not constitute the object ot my investigation. 
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equal or greater degree than by other materials employed as 
smokeless powders; (3) that the estimate of ballistic efficiency of 
a smokeless explosive, through consideration of its volume of 
evolved gas, without regard to conditions of temperature, leads 
us into no error, although it would at first appear that tempera- 
ture would have a direct effect upon the practical qualities of a 
powder. 

I. When smokeless powder was first discovered, so many 
schemes were afloat for meeting general demands that up to the 
present time there remain as open questions — ^which form of 
smokeless powder is the superior, and whether new and still more 
efficient forms may not be looked for in the future. In order to 
reply to these inquiries it will he necessary first to glance over 
the compositions of materials capable of conversion into smoke- 
less powders under the following assumptions: (i) that they 
leave no solid residue after combustion, and that their gases 
exercise no injurious effect upon the metal of guns; (2) that they 
undergo no change upon keeping for long periods of time, and 
contain no volatile ingredients; (3) that they may be readily pre- 
pared in quantities sufficiently abundant for practical needs. 

There are but few elements capable of producing gases that do 
not act upon metals, and, generally speaking, it is useless to try 
to find others besides hydrogen and nitrogen, and their com- 
pounds with oxygen and carbon, that do not act upon gun cham- 
bers at the temperatures of combustion of powder. Therefore, 
in general terms, the composition of those mixtures or com- 
pounds suitable for conversion into powder, may be expressed as 

C„H,^N,0„. 

The energy imparted to the projectile is derived from the con- 
version of the mass of the powder into gases,* the transforma- 
tion being accompanied with the production of great heat. These 
fundamental conditions serve to limit the number of materials 
that are capable of conversion into smokeless powder, the limita- 
tions arising not only from the above-named practical require- 
ments, but also from the chemical impossibility of existence of 
many bodies which, if obtainable, would decompose in the man- 

• And is not derived from an external source of energy, such as the 
tension of a spring or the physical compression of gases, as in the Giffard 
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ner requisite for efficient ballistic action. Thus, e. g., there does 
not exist, nor can we look forward to the existence of such a 
polymer (in the solid or liquid form) of hydrogen Hn that would 
decompose into hydrogen, H^ with a corresponding production 
of heat.* 

If we may not look for explosives among the simplest chem- 
ical combinations of the elements, we may perhaps find them 
among those compounds of nitrogen and hydrogen which stand 
in the same relation to ammonia, NHj, as the hydrocarbons to 
methane, CH^. We should thus have corresponding to ammo- 
nia the series N^H^j., (ex., diamide N^H,, triamide N3H5, 
etc.) and the series N^H„, N^H„_,, etc. As the representative 
of the latter we have, for n ::^ 3, the nitro-hydric acid of Curtius, 
NgH, which actually is a very explosive body, and which forms 
salts, e. g. with ammonium Nj(NH,) ^= N^H,, which is also ex- 
plosive, decomposing into the gases nitrogen and hydrogen with 
the evolution of heat, although ammonia itself it not susceptible 
of explosive decomposition, but absorbs heat in the reaction. 
If such compounds could be easily prepared, and if they pos- 
sessed the qualities necessary to an efficient smokeless powder, 
such as non -volatility, good keeping quality, progress iveness in 
combustion, etc., they would prove especially suitable for conver- 
sion into smokeless powders, as the corresponding values of 
Fjooo would be greater than for other powders. Thus we should 
have for nitro-hydric acid. 

2N.H = H. + 3N.. 

Weight, 2.43 = 2 + 3.2S = 86. 

Volume of gases, 2 + 3.2 = 8. 
Fi.™ ^ 93.0. 

For NjjH_j the volume would be still greater, as F,ooo= I33.3' 
But even if they could be conveniently prepared from readily 



• It such a substance existed, then its decomposition, according to the 
equation H,n = nHi, would afford a weight 2n for a volume 2n ; 
that is, ''',5,, would be equal to 1000, the greatest possible value. For 
nitrogen under similar conditions we would have J'',„o=7i-4, or less than 
for pyro-coUodion. Bat the existence of such a polymer is highly im- 
probable. If argon (vid. Mendeleef, Principles of Chemistry, 6th ed. 1895, 
p. 745) were the polymer of nitrogen, Ni, its conversion into nitrogen 
could only be accomplished through the absorption of heat; i. e. it would 
find no place in the category of " explosive " bodies (to which ozone pos- 
sesses a relation). 
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procurable materials it would be useless to consider such pro- 
ducts as available for conversion into smokeless powders, for the 
reason that they do not decompose through gradual or progres- 
sive combustion, as is indispensable in a smokeless powder, but 
detonate or decompose with extreme suddenness; whence,, 
while they might prove suitable for filling mines or shells, they 
are unadapted for use in cannon. This property of progressive 
combustion or decomposition in successive strata is possessed 
only by those substances containing both combustible ingredi- 
ents and ingredients capable of effecting progressive combustion,, 
such as carbon and hydrogen, which are consumed by the oxygen 
that is held in close proximity to them but which is not in direct 
combination with them. 

(To be continued.) 
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NOTES ON THE OBRY DEVICE FOR TORPEDOES. 

By J. H. Sypher, Ensign, U. S. Navy. 



The Obry device for steering torpedoes is an application of 
the principle of the gyroscope to the Whitehead torpedo. Tliese 
torpedoes, before the installation of this device, had no vertical 
rudders, their course in a straight line being insured by perma- 
nently clamping two vertical vanes upon the horizontal tail- 
piece, the proper angle being determined by a series of trial runs. 
The Obry gear requires the placing of two rudders in the vertical 
tail-piece, one in the upper and one in the lower half- The com- 
bined area of these rudders is equal to twice the area of the fixed 
vanes, so that their action will overcome that of the vanes. 
It is found in practice that it makes no difference whether the 
vanes are on or off, or, if on, at what angle they are set. 

In the Howell torpedo the driving mechanism is itself a gyro- 
scope, which, revolving in the plane of the line of fire, tends to 
keep the torpedo in that hne. If for any cause it be turned 
aside, the resultant of the forces causes the torpedo to roll, which, 
by the action of a transverse pendulum, moves the vertical rud- 
ders and brings the torpedo back to its course. In the Obry 
device the gyroscope is mounted on gimbals, so that, no matter 
how the torpedo may turn, the gyroscope remains in the plane in 
which it was first started. The torpedo turning about this, or, 
what is relatively the same thing, the gyroscope turning in the 
torpedo, moves the valve of a steering engine or servo-motor 
which works the vertical rudders. 

This is the principle upon which the device works. The ar- 
rangement of the parts by which this is accomplished is not very 
complicated, but the greatest care in the making and assembling 
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is necessary. AH weights are counterbalanced, and the bearings 
are such as to reduce friction to a minimum. 

In the earlier types the device was mounted in the after balance 
chamber on the bulkhead abaft the engine-room, and the winding 
socket was in the side of the torpedo. The new torpedoes for 
this Government, however, will be fitted with the device mounted 
on the floor of the balance chamber, accession being given by 
means of a door in the bottom, similar to the engine-room door, 
except that it is water-tight. The winding socket also will be in 
the bottom of the torpedo. This change of position necessitates 
some changes in the arrangement of the parts, notably in the 
actuating mechanism, but the general principle remains un- 
changed, and I shall endeavor in what follows to describe briefly 
the arrangement, noting where the old and new types differ. 

The device consists essentially of three parts — the gyroscope, 
the actuating gear, and the servo-motor that works the vertical 
rudders. 

The gyroscope or fiy-wheel is made of close-grained, homo- 
geneous bronze, carefully cast so that the metal is of the same 
density in all parts, and then turned down smooth, great care 
being taken to get the geometrical center and the center of 
gravity exactly coincident. The axle is mounted in jeweled 
bearings in a gimbal ring, which is in turn mounted in a second 
ring, and the whole mounted on a bronze standard. The gyro- 
scope is thus left free to move in any direction irrespective of the 
course, inclination or roll of the torpedo. 

The fly-wheel is caused to revolve rapidly by means of a pinion 
on its axle which engages with a large cog-wheel, on the spindle 
of which is wrapped a stiff steel wire spring. There is a piece 
cut out from the rim of the cog-wheel, making it rather a toothed 
segment than a complete wheel, and in this space the pinion 
revolves after being started by the toothed part of the wheel. 

In the earlier devices the spindle of the cog-whee! on which 
the spring is wound was horizontal, being above and parallel to 
the axle of the gyroscope. The cog-wheel thus engaged directly 
with the pinion. The end of the spindle was fitted in a bearing 
in the side of the torpedo, with a squared recess sunk in it to take 
the wrench for winding the spring. The device as fitted to our 
torpedoes has the spindle vertical and the winding socket in the 
bottom of the torpedo. In order that the cog-wheel may engage 
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with the pinion it is changed into the segment of a crown wheel, 
or circular rack, shaped like an inverted saucer, with teeth around 
the edge, and a piece taken out of one side. The spindle, which 
is hollow, passes up through the center and has a rod sliding hi it 
which operates an important part of the mechanism. 

This is the arrangement of levers for locking the gyroscope, 
so that when it is not in operation it will be held in a plane par- 
allel to the axis of the torpedo. After it has been given its rapid 
revolution, and is capable of maintaining its plane of rotation 
unchanged, it is released, so that the torpedo may be free to turn 
about it as it will. 

The first locking of the gyroscope is done by the motion of 
the rod before mentioned, the inner end of which projects beyond 
that of the spindle about one-quarter of an inch. The rod is held 
in this position by its outer end being pressed against a covering 
plate screwed into the shell of the torpedo over the end of the 
spindle. As this covering plate is screwed out, the rod follows it 
under the influence of a spring until its inner end is flush with 
that of the spindle. This motion allows two little levers with flat 
ends or shoe-pieces to come down under the action of springs 
on the two gimbal rings over their pivots, holding them at right 
angles to each other and placing the gyroscope in a plane parallel 
to the axis of the torpedo. The gimbal rings are held thus as 
long as the covering plate remains off, that is, while the spring 
is being wound. 

The winding is done by a square-ended wrench fitting in the 
socket in the end of the spindle, which wrench is bored out to 
fit over the protruding end of the rod. A little less than one 
turn suffices to wind the spring, in doing which the segment is 
turned so that its teeth Just engage on the edge of the blank 
space with those of the pinion. While the winding is going on, 
the gyroscope is held steady in its plane by the little levers on the 
gimbal rings, but it is necessary to provide some device for hold- 
ing it after the covering plate is screwed in (which pushes in the 
rod in the spindle and lifts the litt!e levers), and especially while 
the toothed segment is sweeping across the pinion and giving the 
gyroscope its momentum. This is done as follows: 

There is, on the spindle and turning with it near its outboard 
end and just within the shell of the torpedo, a plate containing 
on its flat surface a cam on which rests the short end of a bell- 
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crank lever. The other end of the bell-crank lever is fitted with 
a little hopper-like receptacle which takes over a stud on tlie 
inner gimbal ring in a prolongation of the axis of the gyroscope. 
This effectually prevents any motion of the gyroscope except that 
of revolution, and the cam is so shaped that the short end of the 
bell-crank lever is not moved (which action releases the gyro- 
scope) until the segment has swept across the pinion and come to 
the blank space, where it brings up against a stop. In other 
words, the cam is a circle with one little jog in it at a place cor- 
responding to the blank in the segment. Thus, when the spring 
has been wound and the covering plate screwed in, the gyroscope 
is held only by the hopper on the bell-crank lever. When the 
torpedo is fired, and after the gyroscope is set spinning, this is 
drawn back, leaving the gimbals perfectly free. 

The releasing of the spring when the torpedo is fired, and the 
Stopping of the segment at the proper place, is also done by the 
plate containing the cam. Screwed into this plate near its cir- 
cumference is a small pin, which, when the spring is wound, is 
caught and held by a pawl. A series of levers connect this pawl 
with the main starting lever above the valve group. When the 
torpedo is fired, the motion of this lever is transmitted to the 
pawl, releasing the pin and allowing the segment to revolve under 
the influence of its powerful spring. The pinion being so small 
is thus given a very rapid rotation, which is the speed of the 
gyroscope. 

Since the motion of the starting lever also starts the gyro- 
scope, it must be remembered to make all tests of the torpedo 
before the Obry device is wound. If this is not done and the 
gyroscope is set spinning during the tests, one must wait fifteen or 
twenty minutes until it stops, to prevent which it should not be 
wound up until just before the torpedo is pushed home in the 
tube. 

To insure the stopping of the segment at the right moment 
vrith the pinion in the blank space, and at the same time to 
obviate any shocks to the mechanism, the plate above-mentioned 
on the spindle is made cam-shaped in its periphery as well. The 
cam is approximately a circle placed eccentrically to the spindle, 
but for lightness, all except the part farthest from the center of 
rotation, which is the only part used, is cut away. 

When the segment is released and revolves until the pinion 
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reaches the blank space of the segment, the cam begins to take 
against a small rubbing piece mounted on a block of rubber, 
which, as it turns, brings the segment to rest by increasing pres- 
sure without concussion. At the same time the other cam has 
lifted the hopper on the bell-crank clear of the gimbal ring and 
the gyroscope is free and in motion. We have now to see how 
its motion relative to the torpedo is transmitted to the vertical 
rudders. This is done by a steering engine or servo-motor and 
valve which lie close to the lower pivot of the outer gimbal ring. 

The valve consists of an inner cylinder which turns in a casing, 
one direction opening air to one side of the piston of the servo- 
motor and exhaust to the other, and the other direction reversing 
this. 

Thus the piston moves back and forth according as the valve 
is turned, and is held in either position by the pressure of the 
air upon it. The tiller-rod is connected directly to the piston- 
rod, and it can be easily seen how the rudders are worked. They 
have no midship section. They are either hard a-port or hard 
a-starboard all the time, and go from one to the other as the air is 
opened to one side or the other of the piston; that is, as the valve 
is turned one way or the other. This gives the torpedo a snaky 
course, which may be seen plainly by the air-bubbles in its wake, 
but as the gyroscope acts immediately upon the torpedo's head 
being turned from the straight line, the curves are of small size. 

This is the case in ordinary running, but it may happen that 
the torpedo be broadly deflected from its course either by an 
obstacle, or, as is usually the case, by being fired from a boat at 
high speed. When this happens the gyroscope makes a large 
angle with the axis of the torpedo, but there is no necessity for 
turning the valve of the servo-motor to so great an extent. In 
fact, the sensitiveness of the device consists in its acting when 
turned through small angles. A very slight motion of the valve 
is all that it necessary to operate the servo-motor, the air-pas- 
sages of which are no larger than coarse hairs, and only enough 
motion to open and close these is required. Thus in the cases 
mentioned, if the valve and gyroscope were rigidly connected, 
«ther the valve would be turned too far, or, if checked, the gyro- 
scope would be deflected from its plane of rotation. 

To prevent this, and at the same time to allow a large range of 
motion for the gyroscope, the following arrangement is adopted: 
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On the pivot of the outer ^mbal ring there is clamped a short 
arm terminating in a small stud. On the end of the valve stem 
there is at the same height as this stud a pair of jaws in which the 
stud fits. The shape of these jaws is such that after the arm has 
turned the valve stem through a small angle it goes clear. The 
rudders have thus been put hard over and the valve is left in that 
position until the arm returns as the torpedo answers her helm 
and puts the rudders over the other way. This arrangement also 
corrects any little deflection the work of turning the valve may 
have given to the plane of rotation of the gyroscope, but when the 
valve is clean and in good working order it has never been found 
that there is any deflection. 

The short arm on the pivot of the gimbal ring is not a perma- 
nent fixture there, but may be clamped at any desired angle to 
the gyroscope. This permits a much broader field of use for the 
torpedo than heretofore. By properly adjusting this arm, a tor- 
pedo may be fired abeam from a bow tube, or ahead or astern 
from a broadside tube. Under-water tubes are also made feas- 
ible without any extra attachments. 

Suppose it were desired to fire broad on the bow from a fixed 
broadside tube. The Obry gear would be removed, the short 
arm on the gimbal ring turned through an angle of forty-five 
degrees and the device then replaced in the torpedo. Now when 
the torpedo is fired the rudders will remain hard over until the 
torpedo has turned througli an angle of forty-five degrees, which 
will bring the arm within the jaws of the valve Stem, and the 
torpedo will then begin its snaky course forty-five degrees from 
the direction of the tube. 

To fire right ahead or astern the arm should be turned through 
ninety degrees. 

In regard to the servo-motor it may be said that such difficul- 
ties as have arisen with the device can be traced to this cause. 

It must be made so sensitive that any foreign substance that 
gets in is enough to interfere with its efficient working. 

The air does not come to it directly from the air-flask of the 
torpedo, but first passes through a reducing valve, which reduces 
the pressure from 1350 pounds in the flask to 65 pounds at the 
servo-motor. This expanding and consequent cooling of the air 
condenses any moisture it may contain, and even a single drop 
of water in the fine passages may cause trouble. Attempts have 
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been made to fit filters or strainers to the air pipes to prevent 
water and dust from reaching the valve, but thus far without any 
great amount of success. If experience proves these to be neces- 
sary, I have no doubt something of the sort will be found to give 
satisfaction. The air after leaving the servo-motor exhausts 
directly into the balance chamber, which should be opened after 
each run to permit the excess ot pressure to escape. 

This little device, weighing in all about eight pounds and occu- 
pying an exceedingly small space, will almost revolutionize tor- 
pedo warfare, giving to a weapon whose chance of a successful 
shot hitherto has been almost as uncertain as the throw of a die, 
an accuracy but little less than that of a modem great gun. 

It removes from the mind of the torpedo officer all thought of 
the allowances to be made for speed and rolling ot his own vessel, 
combined with the state of sea and bearing of the enemy — a cal- 
culation containing so many variables as to put it almost beyond 
the reach of any one man's experience — and permits him to train 
his tube in the same manner that a gunner trains his gun, directly 
at the point he wishes to hit, making allowance only for the 
speed of the enemy. The allowance must be greater as the speed 
of the torpedo is less, but the principle remains the same. 

The advantages are so many that even the excessive cost of 
the device — about one-third that of the whole torpedo — has not 
prevented nearly all the great powers from adopting it; for 
naval officers will welcome at any cost whatever will serve to 
relieve their minds of some of the strain of a torpedo attack. 
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SEARCH CURVES.— SOME APPLICATIONS AND 

LIMITATIONS. 

By Richard Wainwright, Lieutenant-Commander, U. S. N. 



The three principal search curves are the meeting curve, the 
departure curve, and the arrival curve. 

The meeting curve is a circle so constructed that the distance 
from two points to any point on the curve contains the same 
ratio; thus, in Fig. i the distance between A and 5 is 60 miles. 
In the first curve the vessel at A is supposed to move at the 
rate of 20 miles, and the vessel at B at the rate of 10 miles. 
If they both move toward each other they meet at a point 40 and 
20 miles from A and B respectively. The distance of the center 
of the circle from the point of first meeting is found by the 
following formula: 

Meeting Curve. 

V = speed of faster vessel. 
V'= speed of slower vessel. 

D = distance between vessels. 

a = distance run by faster vessel to point of meeting. 
b = distance run by slower vessel to point of meeting. 
c = distance of center of meeting curve from point of meeting. 

_ D A rD rD 

a nz — — . o := — — . ^ ^ - -„. 

r+i ^+1 I — ^ 

At every point on this circle the distance from B divided by the 
distance from A is equal to r. 

By means of this circle, two vessels, knowing the distance 
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apart and their relative speeds, can form a rendezvous, choosing 
the shortest, longest, or intermediate distances; and either vessel 
can select a point where he will meet the other if he knows its 
course. In Fig. [ the curves are made for speeds for the vessel 
at B varying from 10 to 15 miles, with a uniform speed of 20 
miles for the vessel at A. 

The departure curve furnishes the means for finding a vessel at 
a known distance away, the relative speeds of the vessels being 
known, and the course unknown, or only known within certain 
limits. Fig. 2 shows the departure curve, the distance between 
the vessels being 60 miles, the vessel at A having a speed of 
20 miles, and the vessel at B having a speed varying from 10 
to 15 miles. The first point in the curve is on the line joining 
AB and at the point where they would meet if steaming toward 



each other (a- 



D 



). Each succeeding point (at intervals of 



I hour) is found by means of drawing a circle from B with a 
radius equal to the number of miles the vessel could steam in 
that time, and taking the point of intersection on this circle with 
a circle of a radius of 20 miles struck from the previous point. 

It is seen from Fig, 2 that A starts to seek for B at a distance 
of 60 miles, with the relative speeds of 20 and 10 miles, if B 
moves toward A, A will meet S on a line joining AB, and at 
the end of the second hour. B taking any other course will 
be met by A at some point on the upper curve marked 3, 4, 5, 6, 
etc. (at the end of the third, fourth, etc., hours), and A can 
make a complete search of 180° in 12 hours. The nearer S's 
speed approaches that of A, the smaller the sector becomes that 
A can search in 12 hours; and with B going 15 miles, A can 
search but little over a 90° sector. With such a method of 
search there are too many chances of accidents to make it wise 
to continue the calculations over 12 hours under ordinary circum- 
stances. The following will be seen in examining Fig. 2 : With 
the distance equal to 60 miles and with the speed of the slower 
vessel of 10 miles, the searching vessel must have a speed of 20 
miles or over unless the course of the vessel sought is known 
to be within less than 180°; and with the same distance, if the 
speed of the chase is 15 miles, the speed of the chaser must be 
20 miles or over, unless the course of the chase is known 
within 90° : and if the speed of the chase is known to be between 
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lo and 15 miles and the course is known within 90°, three vessels^ 
should be sufficient to conduct the search. 

Fig. 3 shows the departure curve with the same relative speeds I 
between the chase and chaser, but the distance apart is 90 miles, 1 
The other sectors covered by the chaser are much smaller, and it 1 
would require many more vessels to cover the same sector with the I 
same uncertainties as to the speeds of the chase as mentionet 
before — that is, 10 to 15 miles. Fig. 4 shows the departure curve j 
with a distance of 120 miles between the two vessels. It shows 
the increased difficulties for the chaser. Fig. 5 shows the depart- 
ure curve, the vessels being 120 miles apart and the relative 
speeds 10 and 20 miles. The middle curve is the one to be 
followed, the vessels both leaving their points of departurt 
the same time. The three upper curves are the ones to be ! 
followed if the chase leaves B i, 2, or 3 hours later than the I 
chaser leaves A, and the three lower curves are the ones to \ 
be followed if the chase leaves B i, 2, or 3 hours earlier than ] 
the chaser leaves A. Should there be uncertainty as to the I 
time when the chase takes its departure, the number of vessels 1 
necessary to conduct the search could be found from Fig. 5. 

Fig. 6 shows the arrival curve. The distances between A and j 
B are taken as before at 60, 90, and 120 miles, and the speeds ] 
of the chase as before at 10, 11, 12, 13, 14, and 15 miles, while I 
the chaser is supposed to have the uniform speed of 20 miles. I 
In this curve the speed of the chase is known, also the position 1 
of the point of arrival, with the time of intended arrival. In the i 
curve constructed with V ^ 10 and F ^^ 20 and distance of I2( 
miles, the chaser knows that the chase intends to arrive at B ' 
at 6 P. M. and that he can steam at 10 miles. The chaser steam- 
ing at 20 miles desires to intercept him as early as possible and 
before he arrives at B. The vessel steaming for B may start for 1 
that point from any direction, but must leave some point 1 
miles distant from B t2 hours before the time of his arrival, or 
at 6 A. M. The chaser leaving at 6 A. M. steers such con 
as to intersect the !0-mile curves from B -at each hour, and 
must therefore sight the chase at some point on his curve unless ^ 
that vessel comes from a direction not covered by the cu 
The chase having a speed of 11, 12, etc., miles, and starting from 
the same distance, must arrive in Vi". ^tVp ^'c. hours. 

The use of the departure and arrival cur\'es is set forth by 
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Commandants Z. and H. Montichant in thuir " Essai de Strate- 
gie Navale," and they use their theory most skilfully, if falla- 
ciously, to prove the advantages of cruisers and torpedo-boats 
over battle-ships. They endeavor to show that the chance of 
one fleet keeping touch with another is so small that a weak 
fleet of cruisers would be as useful, if not better, than a weak 
fleet of battle-ships. They look upon a naval war as a great 
game of hide-and-seek, the stronger fleet being unable to accom- 
plish anything as long as the weaker fleet is able to avoid 
combat. This is the " fleet in being " theory with a vengeance, 
and shows why that theory has so many opponents. The French 
naval writers have generally failed to understand the true theory 
of the " fleet in being," and have, therefore, been led to adopt 
the heresies of commerce-destroying and flotillas of torpedo- 
boats. They would lock a battle fleet up in a fortress or force it 
to run away if the enemy's fleet were the stronger, faiHng utterly to 
grasp the real power of an active "fleet in being." A short 
study of the curves is sufficient to show that if the stronger 
fleet has nothing to do but to chase the weaker, the war may 
never end. In the same way one might suppose a strong well- 
found army rendered useless because unable to capture or destroy 
a small body of the enemy's cavalry ; both suppositions are equally 
absurd. It is a sound maxim of strategy, that the objective of 
the fleet is the enemy's fleet; but this must not be carried to the 
absurd length of allowing the stronger fleet to remain idle 
because the weaker fleet has long legs. A naval war will be 
conducted with definite objects — primarily to obtain command of 
the sea; this insures safety to coast commerce, and renders the 
enemy's coast and commerce liable to attack, not by mere raids or 
by solitary commerce-destroyers, but by invasions in force and 
by extensive blockades. To be sure, command of the sea cannot 
be definitely secured if the enemy's fleet run away too fast to 
be brought to action, and the enemy may hold local command 
of the sea at some distance from your fleet; but if you have 
undertaken your plans with sufficient force, and they are well 
conceived, vou can provide against any real damage from his 
fleet and proceed with the objects you have in view, forcing htm 
to give up his game of hide-and-seek and to attack you or remain 
idle, or to attempt some raid that vou can make most dangerous 
to him and which, if successful, would have no great effect upon 
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the final results of the war. This is the full question of the 
" fleet in being." It forces you to make the attack with a force 
sufficiently large to neutralize his and to accomplish your main 
objects. To do this it must be active, it must meet you on chosen 
lines, forcing you to destroy it or to relinquish your object. The 
" fleet in being," while it is the weaker fleet, gains al! the advant- 
age of conducting the defensive, of secure bases, short lines of 
communication, prompt repairs, and the aid of the guns of the 
advance bases. In the end the war must be settled by the 
result of the appeal to the guns of the fleet, and not to their 
heels. While France cannot maintain a battle fleet sufficient to 
obtain command of the sea from England, it can maintain one 
that is sufficient to hold the local command of her own coasts, 
only it must be a real battle fleet, held to active work and not 
locked up in fortresses. She will throw away her best chances 
if she acknowledges England's superiority without fighting and 
relies upon coast-defense vessels, cruisers, and torpedo-boats. 

While a naval war will not be a game of hide-and-seek, there 
will be many occasions when the knowledge of the enemy's 
movements will be most important. The junction of fleets may 
be prevented or facilitated, and all the questions of chase, scouts, 
and videttes are likely to arise. It is here that the search curves 
have their value; and while it is impossible to gain mathematical 
accuracy in chasing, owing to the many uncertainties that enter 
into the question, yet by properly utilizing these curves the route 
can be followed that gives the most chances of success, and the 
probabilities can be estimated [or given conditions. A more com- 
plete search can be carried on with fewer chasers by using these 
curves than by proceeding according to guesswork. There are 
many times when it would be impossible to cover a large sector 
in the search, owing to great distance or small advantage 
in speed, and yet a complete search can be made because the 
probable sector including the enemy's course is small, and is 
known to be small owing to strategical conditions. 

Rear Admiral C. Marchese, of the Italian Navy, made an 
elaborate attack in the Rivista Marittima on the search curves 
as set forth in the " Essai de Strategic Navale." The weight of 
his argument is that there will not be sufficient difference between 
the speeds of the two fleets to permit the use of the curves with 
advantage. No one would more quickly agree with this than 
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the writers whose essay he attacks. They appreciate, and he 
appears to forget, that the chasers will be fast cruisers, destroyers, 
etc., when the chase may be a battle fleet, limited in speed by 
its slowest vessel and by the necessity of a long steaming radius. 
The chaser may have secure coaling bases close at hand, while 
the chase may have to fight before securing a base, and, therefore, 
forced to economize coal. 

Admiral Marchese proposes another method of search, and 
does some little mathematical computations to analyze the meet- 
ing curve and illustrate his use of it. The meeting curve was 
analyzed by Lieutenant H. O. Rittenhouse, U. S. Navy, in the 
Proceedings of the U. S. Naval Institute for 1885, twelve years 
before the appearance of Admiral Marchese's paper. The gist 
of the Admiral's proposition is that the enemy's course being 
known within certain limits, the chaser can set a course at an 
angle to the direction of the line joining the chase and the 
chaser, and that while he wii! pass through the possible positions 
of the chase only twice, the points where his course intersects 
the meeting curve, the average distance from the chase will 
be less than in the departure curve, and that under favorable 
conditions this average distance will be within the space covered 
by the outposts of the fleet He fails to notice that the limitations 
are similar to those in the case of the departure curve, and unless 
the distance apart when the search commences is small and the 
superiority of the speed of the chaser is marked, the average 
distance may be too great for observation. Again, there are 
only two points on the meeting curve where the two vessels can 
meet, whereas every point on the departure cun^e is a point of 
possible meeting. Where there are so many possibilities of error 
it would seem better to steer for some point or points where, 
if no error is made, the vessels will actually meet, so that the circle 
of probable error surrounding this point can be estimated and 
be within the vision of the chaser, than to steer on a line where 
they will probably pass each other at a distance that may be 
greatly increased by the probable error. In other words, the 
probable error is great enough without adding to it an average 
distance. 

Naturally a chasing fleet would steer at an angle to the direc- 
tion joining its position with the chase, if the course of the 
chase is known within 180°. so that it would probably be nearer 
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the chase when it (the chase) was discovered fay the scouts than 
if it steered directly toward the first position. The course taken, 
the speed, and the time of departure of the chasing fleet will be 
known to its scouts, so that, if they find the chase, they can plot 
the position of their fleet, and then, by using the meeting curve, 
can carry the information to the fleet at the earliest practicable 
moment. 

The search curve was attempted in the last English man- 
ccuvres and tailed. The failure is generally ascribed to foggy 
weather. The information as to the manoeuvres is not suffi- 
ciently exact to permit the departure curve, as used, being traced. 
The Blenheim was at Blacksod Bay, and left there for the ren- 
dezvous of her fleet about midnight of the 7th, steaming at the 
rate of 12 miles. Tlie Powerful and Terrible were north and 
south of the bay, at distances stated of from 30 to 50 miles, and 
left in chase of the Blenheim two to four hours later at the rate 
of 17 miles. If they started just two hours after the Blenheim 
they would have searched 90° each and met at a point 168 
miles to the westward of the bay, having steamed 204 miles 
each (see Fig. 7, upper curve). If they started four hours after- 
ward they could not have completed the 90° curve in 12 hours. 
It would have taken about 15 hours, and they would have met at 
a point 228 miles to the westward of the bay, having steamed 
about 255 miles. From the various reports it appears probable 
that the Powerful, being 50 miles north of Blacksod Bay, started 
on the search at 4 A. M., four hours after the Blenheim left 
the bay, and continued the search until 7 P. M., and having then 
completed the search of a 90° sector, without sighting the Blen- 
heim or Terrible, steamed to the rendezvous of her own fleet, 
which she rejoined about 7 A. M. the following morning. The 
Terrible, from the south, was unable to keep up her speed of 
17 knots and joined her fleet some time after the Powerful. If 
such were the case, the search for the Blenheim might have 
failed even in clear weather, as there were too many chances of 
error during so long a run as that of the Powerful to admit of 
certainty, and without error the Blenheim might have passed 
out of the sector searched by the Terrible, ahead of her and 
out of sight of the Powerful. 

By consulting the several departure curves in the various figures 
it will be seen that uncertainty as to time of the departure of 
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the chase will greatly decrease the chances of success of the 
chaser; and if the sector to be searched is large, more than one 
vessel must conduct the search and over different curves, the 
number depending on the amount of the uncertainty. But it 
would seem as if the time of the departure of the chase would 
be known within a reasonable degree of accuracy if the fact of 
her departure was known at all. Of course it must be assumed 
that the chase proceeds over a straight course, without dodging, 
otherwise the theory of search falls to the ground and the whole 
search becomes a matter of guesswork. But the speed of the 
chase may well be a subject of uncertainty, although it would 
ordinarily be known within moderate limits. There are two 
ways by which the search can be made more complete with an 
additional number of cruisers. One way is to send each chaser 
over a different curve, assuming different speeds for the chase, 
and the other to send them all over the same curve at certain 
intervals apart. The latter method has the advantage of keeping 
your cruisers in hand, as they can readily reassemble, can be 
informed if the chase is discovered, and can keep touch as well 
as send information to the fleet of the discovery; and the accuracy 
of the search, owing to the intervals being preserved, is fairly 
imiform, whereas in the first method the intervals between the 
vessels increase with the length of the search. In chasing over 
the same curve it must be the curve required by the fastest chase. 
It is easy to find the number of chasers necessary to make the 
search reasonably thorough. If the search is to continue 
12 hours and the speeds of the chase are to be considered 
between 12 and 15 knots, the number of vessels required would 
be four, for the chase can cover 180 miles in 12 hours at 15 
knots, and it would take 15 hours at i2 knots, so that to sight 
the i2-kTiot vessel and all intermediate speeds a chaser must 
pass the same spot at 13, 14, and 15 hours after starting. If the 
search is to continue only 6 hours, tour chasers will be sufficient 
to search for all speeds between 15 and 10 knots, for the chaser 
will cover 90 miles in 6 hours at 15 knots and it will take 9 hours 
at ro knots. 

Radial lines have been used more frequently than any other 
plan of search, except the haphazard method, which is endeared 
to some because it cannot be accused of being founded upon 
geometry or any other means by which past Inmian experience 
is utilized for future benefit. 
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Radial lines can be used to advantage when the distance be- 
tween chase and chaser is small and the difference in speeds 
is large. This can be readily seen by reference to Fig. 1, with 
D ^ 60, r ^ 20, (''^ 10 or less. By radial lines three cruisers 
could make a close search during daytime and in good weather 
and complete the search in about 6 hours, gaining 6 hoiu^s over 
the method by departure curve. This is similar to Admiral 
Marchese's method. But the numbers required to conduct the 
search by radial lines and the time necessary to complete it 
increase rapidly with an increase in distance or decrease in 
diiference in speeds. So that, except for extreme cases, radial 
lines require more chasers and give less chances of success than 
departure curves. 

Many examples of the use of the departure curve could be 
shown. Fig. 8 illustrates the departure curves drawn for various 
conditions of time for departure and speed of the enemy with 
our scouts' speed at 20 knots. In one case information is 
received by our scouts off Cape Henry that the enemy has left 
Delaware Bay and is just passing Five Fathom Bank Lightship; 
in the other our scouts receive the information off Chincoteague 
that the enemy has left the Chesapeake and is 17 miles to the 
southward of Cape Henry. In place of scouts our chasers might 
be a fleet of destroyers, which, if they sighted the enemy in the 
daytime, might retain touch and strike him at night. 

The arrival curve is more limited in its application, and it would 
he used most frequently by scouts wishing to join the main 
fleet as early as possible and knowing the general direction from 
which the fleet is steering at a given speed toward a certain 
rendezvous. Commandants Z. and H, Montichant, in La Marine 
Fran^aise for December, 1895, give a further example of the use 
of the search curve, in which they employ four cruisers that 
proceed to the point of meeting in line, with intervals of 10 
miles between cruisers, when the cruiser farthest from the diame- 
ter strikes the meeting curve they form column and follow 
the departure curve. They appear to have failed to account for 
the time required to deploy 40 miles. With a division already 
deployed in the right direction this method might prove useful. 

To understand the theory or the practice of these curves 
requires little knowledge of mathematics, and they can be drawn 
on the chart by any one who has sufficient knowledge to enable 
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him to plot his course. While in theory they are accurate, the 
many conditions that may be uncertain will cause the chaser 
using them to fail frequently in practice. But they offer the 
best chances of success with the smallest number of ships when 
used with judgment. The chances of success can be fairly well 
estimated, and under many circumstances likely to arise in time 
of war success can be practically assured. 
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CLOSING ADDRESS, SESSION OF rSg?. 

By Captain C. F. Goodrich, U. S. Navy, 

President of Naval War College. 



Gentlemen: — In accordance with the custom of the College, it 
becomes my duty to-day to bring the session of 1897 to a close 
with what may perhaps be not inaptly termed an epilogue. As 
in the case of a piece performed upon the stage, in the olden 
time at least, a prologue also was often spoken, either by the 
author himself or by one of the chief actors in the play. In 
this prologue were outlined the leading features or the motive 
of the drama. The unities have been preserved in this 
instance by the admirable and stirring address of the Assistant 
Secretary, which has served to toughen our moral sinews and 
kindle afresh a latent or waning patriotism. The overture to 
the piece was then introduced. It was, as you may remember, 
the explanation of the course, largely the work of my predecessor, 
I served in the main merely as the mouthpiece by which his 
written words were converted into speech. And now comes 
the valedictory. 

In recalling to mind the explanation of course, I am sure there 
will recur to you certain distinguishing traits. And it is in 
contrasting these traits with subsequent developments that we 
shall be best able to decide as to whether the results of the session 
have been at all commensurate with the prospect which that 
address held forth. 

The most important characteristic, in my opinion, was its lack 
of promise. The College distinctly disclaimed the position of 
teacher, and only claimed that of fellow -student. This stand. 
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I think, was consistently taken and has been as consistently ad- 
hered to. The time may come when, after the College shall 
have collected and stored and digested and codified a large 
amount of professional wisdom, it may not improperly pose 
before the service in a more ambitious light and frankly demand 
recognition as authority upon the subjects with which it deals; 
but I am sure that all of you will agree with me that at present 
its attitude is commendably modest. Furthermore, I take pleas- 
ure in acknowledging its indebtedness for many valuable ideas 
and suggestions, both as to methods and matter, the outcome of 
your sympathetic labors. 

In certain ways, I think the course this year may compare 
favorably with its predecessors. I could have wished longer 
time and better opportunity for taking up the subject of Inter- 
national Law in a connected manner, although the facilities of 
the library in general, and the works of Professor Snow in par- 
ticular, to which attention has been drawn in the scheme of 
reading suggested for the officers in attendance, will doubtless 
have remedied, to a large extent, this unavoidable omission. 
The questions of International Law which most nearly concern 
the naval officer are usually those which flow from his responsi- 
bilities when in command abroad. To illustrate such points, 
certain situations, so-called, have been presented for your con- 
sideration, and your opinion has been invited as to the course 
which should be pursued by the officer present in senior com- 
mand. The situations represent cases which have actually oc- 
curred, or those which, under present conditions of international 
politics, are not unlikely to arise. To analyze such situations and 
to advance a solution which should represent not only the per- 
sonal opinion of the writer, but be furthermore justified on the 
ground of precedent or treaty right, authorities had to be con- 
sulted and weighed. Thus you were made familiar with the 
works which stand highest in professional esteem, and also with 
the means of using them. In saying this I do not so much 
depreciate the value of a continuous series of lectures on the 
general topic, as I seek consolation in the reflection that, under 
the circumstances, an exceedingly satisfactory substitute was 
found. It is fitting that I should record and express my deep 
obligations in many ways to my late colleague, Commander 
McCalla, to whose ingenuity and judgment these valuable situa- 
tions are due. 



The College has again to congratulate itself upon having 
enjoyed the privilege of hearing the subject of strategy treated 
by the gentleman who is recognized throughout the world to-day 
as the person most competent to speak upon it with authority. 
Captain Mahan has confided to me his hopes that the naval 
service will sooner or later furnish him an understudy, in the 
person of an officer who will take up the questions with which 
Captain Mahan is so closely identified and which he has made 
his own. In these days, when it is difficult to discover a special 
field not already preempted and thoroughly tilled, it is encour- 
aging to find that Captain Mahan recognizes the existence of 
room for men of his own way of thinking, and stands ready to 
make over to his successor, when he shall appear, such tools as 
can be passed from hand to hand. It is probable, indeed almost 
certain, that some one of you here present may, in future years, 
thank me for this remark leading to the adoption of a professional 
career full of usefulness, of absorbing interest, and of honor. But 
he who would follow in Mahan's footsteps must, like Mahan, 
begin his studies in early youth. Besides this broad treatment of 
the subject of strategy, you have furthermore been unconsciously 
imbibing its fundamental notions while studying the history oi 
naval and military operations, as contained in the scheme of 
reading. In a humble way, the president of the College has 
pointed out a few of the considerations which seem to him of 
exceptional weight in determining the strategy of coast defense. 

It is necessary from time to time to study and to restudy, 
even to rediscover, a truth which, perfectly well known at all 
times, becomes obscured by the passing fancies of the moment, 
which exercise a dominant power over our faculties. Thus it 
is with strategy. We are told that its principles are immutable 
and that these immutable principles are imbedded in naval 
history, and that if we would rightly apprehend their applica- 
tion we must read not only the history of our own time, but 
also the history of times far remote. In no other ways can we be 
permitted to concede the universality of the laws of strategy. 
Only thus can we fit ourselves for readily apprehending the 
true course of naval events in the past or for controlling them 
in the future. I would therefore earnestly urge you all to acquire 
the habit of reading naval history in a critical and analytical 
spirit, in order that the true relation of the facts to each other 
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may appear. I say boldly that strategy is a matter of study, 
and of study alone. A few of its minor problems may possibly 
be solved, after a fasbion, by utilizing several very large fleets 
over a somewhat restricted territory. Great Britain notably, and 
France less satisfactorily, bave dealt with certain interesting 
phases of strategy by means of their naval manceuvers, but 
where, as with us, the theater of operations is large and the 
fleets small, the study of strategy must be confined to the shore; 
the fleet is incapable of dealing with it. 

The theoretical discussion of the subject of tactics was less 
full than usual or than had been planned, owing to the unavoid- 
able absence of certain officers upon whom the College has been 
accustomed to rely for assistance in the past. I am confident, 
however, that you have derived much benefit from the tactical 
games, which have at least taught you some things which a 
fleet should not do, and that you have learned from the tactical 
situations to weigh well the evidence presented in reports from 
scouts operating in a theater of war. The proper handling of 
vessels in groups should become, through practice afloat, a 
second nature with us. This instruction it is the business of 
the fleet to impart, but the combined evolutions of a fleet from 
now till the crack of doom would be barren of result in training 
the mind to penetrate correctly the plans of an enemy, as revealed 
in the movements of his detachments. The College alone deals 
with this matter, so vitally important to success in warfare, and 
it claims to deal with it in the best manner possible, viz: the 
manner of Clausewitz and Von Moltke. 

The single-ship game has made a distinct step forward, 
through the introduction of the torpedo as a weapon. Expe- 
rience and study will improve this as well as the other game, 
so that they may more nearly represent the conditions of actual 
warfare. It should be borne in mind, however, that a reasonable 
approximation is the best we can hope for. This much is un- 
doubtedly true, that he who is expert in manceuvering fleets 
and ships on the boards of the College will possess a marked 
advantage afloat, in the more serious game, over bis competitor 
who has been less fortunate in preliminary training. 

In the strategic game, fifteen situations have been played during 
the session. Much interest has been shown and many con- 
clusions of former years have been verified. Valuable sugges- 
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IS as to changes in the rules of the game have been offered. 
They will be embodied in the code of rules, i£ found practicable 
and expedient. 

Naturally, because of the imperfections that must necessarily 
exist in this mimic warfare, its results can not be accepted in 
their entirety, but must be analyzed and digested before they 
can be made the basis of future campaigns. 

Certain truths, however, stand out so clearly that we are led 
to believe, though their importance may be exaggerated by the 
game, that they exist in tlie real game of war, as well as in its 
paper-and-pencil representation, 

A great many principles of sea strategy may be deduced from 
land strategy directly. The strategic game shows most con- 
clusively the necessity of concentrating the fighting force of the 
fleet. Strong scouting detachments may, and often must be, 
sent out from the main body, but be who scatters the fighting 
force (the battle-ships) of the fleet, is vanquished at the outset. 
The fighting force should be like a spider in the center of his 
web. The web, the scouts, extending in every direction, but 
serves to ensnare the foe. The spider, the fleet, should be ready 
to move instantly, in the direction indicated by the trembling 
threads, ready to destroy its prey before the slender tissue breaks. 

Concentration means strategic life, and dispersion strategic 
death. Compactness and mobility, too, are essential. Captain 
Mahan has shown by bis analysis of the campaigns of Napoleon 
in northern Italy that the victories of this great general were 
due almost entirely to the fact that he kept his forces concen- 
trated, throwing out only small detachments, in order to gain 
time to move the " central mass," as he styled it, against the 
enemy's weakest point. 

It may be accepted as strategically wrong ever to divide the 
fighting force into detachments, any one of which is tactically 
weaker than the enemy's entire force. This fact precludes the 
dispersion of the ships of the fleet to defend various ports on 
the coast line, and compels their concentration into a formidable 
force at the place of greatest strategic value upon the coast. 

The strategic game aids us in determining the strategic value 
at different points. This value of a point depends upon (i) its 
position, (2) its defensibility, and (3) its resources. The value of 
position is clearly shown by the strategic game. Its defensibility 
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belongs to tactics and its resources to logistics. Value due to 
position is relatively fixed. Man may increase the defensibility 
and resources o£ a point, in fact he may almost create these; but 
he can do little to create or destroy that value of a point which 
is due to its position. Canals and railroads undoubtedly modify 
the value derived from position, but this modification is, generally 
speaking, but slight at most. 

It seems to me that this search for points whose position gives 
them strategic value is the prime object of the strategic game. 
Next in order comes the study of the means of gaining and trans- 
mitting intelligence. An admiral may often fail, though he posts 
his forces at the best strategic points, if information of his adver- 
sary's movements is meagre or tardy. 

Having sought out the points of great strategic value by means 
of the strategic game, we next vary the amount of information 
that an admiral possesses of his adversary's movements, as well 
as the rapidity of its transmission. By repeated trials we finally 
establish the amount necessary to success and also the rapidity 
-with which it must be transmitted. With this desideratimi in 
view, we seek to find the means by which we may gain this 
necessary amount, and by which it can be transmitted with all 
possible speed. 

The natural conclusion arrived at is that scouts and signal 
stations cannot be too numerous, too well organized, nor too 
efficient. Scouting on the sea is more difficult than on land. 
Fleets, unlike armies, leave little or no trace. The mute waters 
close behind the vessels and hide their secrets forever. 

To insure rapidity of transmission, a perfect network of cables 
must exist, and a corps of trained operators and signalmen must 
be organized. Carrier pigeons may play an important role in 
the transmission of information. A system of scouting that will 
prove infallible is yet to be devised. 

Various systems have been tried in the strategic game, but 
none have as yet proved entirely satisfactory. The process so 
far has been one of elimination. Scouting by means of a single 
vessel, and by means of an extended Hue, the vessels of which are 
out of signal distance, were inefficient. Scouting by means of 
vessels in groups of two or three and the use of the French 
method known as the curve of pursuit have been attended with 
more or less success. They demand further trial. 




L 



NAVAL WAR COLLEGE. 68$ 

The requisites for scouts, as pointed out in the strategic game, 
are speed, handiness, great coal endurance, and moderate fighting 
power. These considerations point to the fitting out of the large 
transatlantic liners for this duty. 

On the other hand, the requirements for the vessels of the 
fighting force exact battle-ships of moderate size, great handiness, 
small draft, moderate speed and coal endurance, and great fight- 
ing power. 

Summing up then, the lessons of the strategic game so far are: 
(i) The necessity for concentrating the fighting force and for 
keeping it always in communication with the scouts and signal 
stations. (2) The importance of an extensive and well organized 
system of scouts and signal stations. (3) The necessity of con- 
stant and persevering playing of the games. 

Besides being an indispensable means of studying strategy, the 
strategic game is a most valuable exercise in writing clear, pre- 
cise orders — orders that, though short, admit of no misinterpreta- 
tions and provide for all probable contingencies. Great discre- 
tion must necessarily be left to the commanders of detached 
forces, and yet such commanders must be made familiar with the 
plans and wishes of the commander-in-chief and be able to com- 
municate with him at all times. How often in the strategic 
games have we seen commanders of scouts at a loss to know 
what to do, because their orders were not clear or complete, or 
because the commander-in-chief had changed his plan, on 
account of some unforeseen contingency, and had made no pro- 
vision for a change of plan. Nor is this experience confined to 
our games here. The instance of the false start of the Spanish 
Armada will suggest itself to your mind. The scattered condi- 
tion of the fleet was occasioned by lack of knowledge 011 the 
part of the captains of Medina's purpose, after the gale which 
overtook them off Finisterre. 

Time is too brief to do more than refer to the obligations under 
which the College lies to those gentlemen, whether of the Navy 
or from civil life, who have kindly placed their time and thought 
and experience at its service. From the lectures they have de- 
livered you have drawn fresh inspiration for labor in the path 
of duty, and clearer light to make that plain. It must appear to 
all eminently proper that to one of these addresses I should 
make particular allusion; I refer to that entitled "A Civilian's 
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View of the Navy," by Moorfield Storey, Esq. This address will 
long remain in the minds of those fortunate enough to hear it 
as a model of lofty motive, scholarly learning, and finished ex- 
pression. Its earnest appeal for that sincerity and courtesy be- 
tween nations which mark the intercourse of gentlemen, will not 
be without influence among those who might be disposed to 
hold that a nation is absolved through its power from the obliga- 
tion of scrupulous deference to the rights of other nations. It 
is idle to claim that no excuse exists for the utterance of these 
words of caution, in view of certain events not very far remote, 
in time at least. I am happy to be able to believe that the dis- 
tinguished lecturer left us with the conviction that the events thus 
vaguely referred to were not to be taken as indicative of a general 
spirit throughout the service, that naval officers are not selfish 
enough to foment international quarrels in order to further their 
own ends, that among them jingoes are conspicuous by their 
absence, and that the official designation of this institution is not 
to be interpreted as implying the preaching of war as an end, 
but rather as a means to an end, and that end — peace. 

Just as it is necessary, from time to time, to rediscover old 
truths, so must we, now and then, combat and recombat an ever- 
recurring error. Some heresies die hard. To those who would 
find fault with the College because of its alleged " unpractical- 
ness," I strongly commend the reading of Captain Mahan's ad- 
dress on that subject, delivered here on September 6, 1892, and 
printed in No. 66 of the Proceedings of the Naval Institute. 
He says, " I propose to maintain that, in its common significance, 
the word practical is just as applicable to the processes of thought 
which precede action as it is to the action which follows thought 
and reflection; the only difference being that, taking the whole 
process of thought and action together, the thought which dic- 
tates the action is more practical, is of a higher order of prac- 
ticalness than the resulting action itself." He likens the self- 
styled practical man, who would, for example, abolish the College 
and use the fleet without previous and continued study, to the 
practical man who contemns the preliminary, the paper work of 
the architect. He adds suggestively, " If you think so — that is, 
if you think this kind of work unpractical — gather your mechanics 
and your hod-carriers, provide your material of bricks and mortar, 
and then, setting to work without your designs and calculations, 
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rejoice in the evidence of practical efficiency you have displayed 
to the world," 

The wonderful results of the Marengo campaign, which he 
cites as following upon the patient and prolonged studies of Bona- 
parte, should in themselves be answer sufficient to the critics who 
question the thorough practicality of the work done here — unless 
indeed these gentlemen are in a position to furnish real ships 
and live men to be destroyed in the cause of the science of naval 
warfare. 

The College has no hesitation in admitting its many sins of 
omission and commission, while at the same time claiming sin- 
cerity of purpose. It looks to those who, like yourselves, have 
passed through its course, to bring the valuable aid of sugges- 
tion and counsel to its management, that the unnecessary or 
irrelevant (if there be such) may be eliminated, and that important 
matter or topics at present unrecognized or unappreciated be 
added in their place. It is largely a new experience which is 
being tried here. Success will crown our efforts if the aim be 
useful and worthy, if the efforts employed be earnest and honest, 
and if those who know both its merits and shortcomings, and 
are in sympathy with its objects, give it the benefit of the good 
word, kindly and appositely spoken. 

The existence of every university, school, or college in this 
land lies in the afTection and pride of its alumni. The War 
College is not exempt from this limitation. It you who have 
Spent the past months (far too few and short for our purpose) 
within its walls leave it with the conviction that you are better 
equipped for your duty because of the opportunities offered, the 
future of the College is assured. Its fate rests with you. As you 
shall speak it, so the service will judge. 
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MECHANISM OF MODERN NAVAL WAR.* 

NECESSITY OF EXPERIENCE TO EFFICIENCY. 

By Charles H. Champ. 



The function of the Naval War College is to teach the art of 
sea warfare in its larger aspects without reference to the details 
entering into the sum-total. But the line at which the larger 
aspects begin to disperse in details, or the details to assemble in 
the larger aspects, may yet be regarded as subject to much 
discretion in delimitation. 

In drawing such a line the definition of the true relative mean- 
ing of the two phrases is of prime importance, and upon the 
practical correctness of such definition the maximum value of 
the system of teaching depends. No one will dispute that naval 
armaments are essential to sea warfare, or that the accompHsh- 
ment of the objects of the warfare will depend partly upon the 
character of the armaments, and partly on the wisdom with 
which their operations are directed ; nor can any one gainsay that 
the wisdom of direction will depend on the conversancy of officers 
with the nature and necessities of the material units of which the 
armaments are composed. 

These propositions being taken for granted, ft becomes clear 
that there can be no effective system of teaching the art of naval 
warfare which does not embrace exhaustive study of and con- 
sequent close familiarity with the instruments by which the prin- 
ciples of the art are to be carried into force and effect. 

From this point of view it must be admitted that questions 
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he is best qualified to solve, form an essential part of such a 
curriculum in its largest and most comprehensive aspects. 

The unvarying tendency of naval progress is to exalt the 
importance of the naval architect and to augment the value of the 
constructor as a factor in the sum-total of sea power. 

The naval armament of to-day is a mechanism. If we view it as 
a single ship it is a mechanical unit whose warlike value depends 
on its excellence as a fighting machine. If we view it as a fleet, 
it is an assembly of mechanical units, the warlike value of which 
will depend alike on the excellence of each unit as a fighting 
machine, and on the adaptation of each unit to its consorts to 
produce the most symmetrical efficiency of the group as a 
whole. I 

For this reason the word seamanship in the old-fashioned or 
conventional sense has ceased to cover adequately the require- 
ments of knowledge, skill and aptness which the modern condi- 
tions of naval warfare impose upon the ofHcer in command or 
subordinate. 

By this I mean not to depreciate seamanship pure and simple, 
but to point out that modern conditions require an enlargement 
of the meaning of the term and a broadening of its scope of 
function tar beyond the exactions of any former period. 

In the old days there was no essential difference in ships 
except in size. Experience in a sloop of war qualified an officer 
to assume at once and in full efficiency equivalent duties in a 
frigate, a seventy-four or a three-decker. Familiarity with one 
ship, irrespective of rate, was familiarity with all ships. Tactical 
lessons learned in manceuvring one fleet were alike applicable to 
the manceuvring of all fleets. Even the application of steam as 
a propulsive auxiliary in its earlier stages did not radically alter 
the old conditions. At all events it did not practically erase 
them as the stage of progress at this moment has done. 

I cannot better illustrate my point than by comparing the first 
and the last sea-going battleships built and delivered to the 
Government by Cramp. The first was the New Ironsides, built 
in 1862. The last is the Iowa, completed in 1897. Each repre- 
sented or represents the maximum development of its day. 

The New Ironsides had one machine — her main engine, 
involving two steam cylinders. The Iowa has seventy-one 
machines, involving one hundred and thirty-seven steam 
cylinders. 
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The guns of the New Ironsides were worked, the ammunition 
hoisted, the ship steered, the engine started and reversed, her 
boats handled — in short, all functions of fighting and manceuv- 
ring — by hand. The ship was lighted by oil lamps, and ven- 
tilated, when at all, by natural air currents. Though, as I said, 
the most advanced type of her day, she differed from her greatest 
battleship predecessor the old three-decker Pennsylvania only in 
four inches of iron side armor and auxiliary steam propulsion. 
She carried fewer guns on fewer decks than the Pennsylvania, 
but her battery was nevertheless of much greater ballistic 
power. 

In the Iowa it may almost be said that nothing is done by hand 
except the opening and closing of throttles and pressing oE electric 
buttons. Her guns are loaded, trained and fired, her ammunition 
hoisted, her turrets turned, her torpedoes — mechanisms of them- 
selves — are tubed and ejected, the ship steered, her boats hoisted 
out and in, the interior lighted and ventilated, the great search- 
lights operated, and even orders transmitted from bridge or 
conning tower to all parts by mechanical appliances. 

Surely no more striking view than this of the development of 
thirty-five years could be afforded. 

This growth of complexity and elaboration, and this almost 
infinite multiplication of parts and devices, have entailed upon 
the naval architect and constructor demands and difficulties never 
dreamed of in the earfier days. The staff required to design 
and construct an Iowa is multiplied in number and the com- 
plexity of its organization augmented as compared with that 
required for the design and construction of the New Ironsides 
almost infinitely. 

Similar conditions apply to command and management. So 
that while the building of a modern battleship entails enormous 
work and responsibility on the naval architect, constructor and 
staff, the effective use of her as a tool in the trade of war pre- 
sents an equal variety and intricacy of problems to students oE the 
art of naval warfare in this College. 

Such questions and such problems cannot be relegated to the 
category of details. Even if we consider the art of nava! warfare 
in the aspects only of strategy and tactics, both will be affected 
for better or for worse by the behavior and performance of the 
units composing the force in operation. This being admitted, it 
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follows that the behavior and performance of the units will be as 1 
the knowledge and capacity of the captains and their staffs; and 
that no extent of skill and capacity in the admiral directing the 
whole can overcome or evade the consequences of incapacity and 
failure on the part of a captain commanding a part. 

This is by no means my first discussion of these questions a 
problems. 

In August, 1894, I published in the North American Review a 1 
paper on " Sea-power of the United States," some part of which J 
I reproduce here as bearing directly on the matter under c 
sideration. I then said: 

Leaving the diplomats and the strategists to pursue their gen- 
eralizations, I will try to point out the office of the naval architect 
and shipbuilder in the creation and maintenance of sea power. 

Necessarily the employment of battleships for the enforcement ] 
of sea power involves their operation in fleets or squadrons. 

The experience of war may, and probably will, modify prevail- 
ing ideas, and set a limit to the number of battleships that can ' 
be safely or effectively manceuvered in squadron. It is more • 
than probable that at an early stage of action the commanding- I 
officer of a battleship fleet or squadron will find it necessary to 
signal for each captain to do the best he can. And it is possi- j 
ble that fleet or squadron tactics, as now received and under- ] 
stood, will be found to impede, if not destroy, the efficiency of I 
modern battleships in action. 

No action having occurred between fleets of modern battle- 
ships, the tactical conditions must be somewhat conjectural, or 
at least theoretical; but the experience of peace drills and 
manceuvers has demonstrated that the elements of difficulty and 
danger due to modern appliances, as compared with the condi- , 
tions of the great sea fights of history, have been multiplied , 
manifold. 

For example, at Trafalgar, the Victory, Temeraire, and | 
Redoutable were foul of each other for a considerable period. 
None of these ships of the line sustained any injury worth men- 
tioning from the fouling alone. 

I presume no one imagines that three modern battleships could 
be foul of each other for many minutes before some of them 
would begin to sink from the effects of contact alone and irre- 
spective of any execution done by their batteries or torpedoes. 
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This ever present danger is equally great from friend and from 
foe, and the fact that it must be vastly increased by the circum- 
stances of action will devolve upon the commander of the fleet 
and upon each one of his captains responsibilities which Rodney 
and Nelson and their captains never dreamed of. 

These facts suggest a wide range of problems, embracing not 
only tactics, which is outside of my province, but design, struc- 
ture, manceuvering appliances, in short, everything that pertains 
to handiness, controllability under various conditions and ultimate 
safety after a maximum of injury. The fate of the Victoria 
demonstrated that subdivision into water-tight compartments 
is useless if communication between any number of them is left 
free, and that water-tight doors, at least as arranged in that ship, 
cannot be closed against much head of inrushing water. 

Above all, it demonstrated that captains differ in capacity and 
in promptness, and that such difference operating in the brief 
time allotted to a single manaeuver may easily be fatal to a ship, 
or, in action, to a fleet. This is a case of the persona! equation; 
the operation of the human factor, which is always unequal to 
an immeasurable degree if we consider the possible extremes 
of capacity and incapacity; but at best always subject to error, 
and hence calculated to defeat or mar in greater or less degree 
the efficiency of the most skillfully designed and most perfectly 
constructed mechanical devices. This is a fundamental fact, 
having its origin in the organic weakness of human nature, and 
hence unavoidable. At best its consequences can only be miti- 
gated. 

In a paper read before the American Society of Naval Archi- 
tects, November i6, 1893, on "The Evolution of the Atlantic 
Greyhound," discussing the practicable size of ships, I employed 
the following language: 

There is another limitation to practicable site which has not been 
mentioned — the ship may become too large for the captain. It is the 
(act, that while we may increase the dimensions of ships, the size of 
man is a fixed quantity. I mean this in the physical as well as the 
mental sense. A ship is not like an army which can be divided in 
sections, each capable of independent action. She must be commanded 
and manceuvered in one piece and by one man. 

I have, during many years of observation and experience in my 
profession, seen so much of the human factor under such circumstances 
(circumstances placing the lives of many men in a ship at the mercy 
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of one man) that the elimination of it in every possible direction 
become almost a passion with me. In any ship design it is the first 
principle with me to provide as many absolute and unchangeable quali- 
ties of performance and safety as possible, and to place them beyond 
manipulation. 

For the reasons that I have already stated, these observations, 
originally made with reference to transatlantic passenger vessels, 
apply with tenfold force to battleships. As the speed of any 
fleet is that of its slowest ship, so will its manceuvering power 
be limited by the capacity of its poorest captain. As it might 
easily happen that the slowest or least handy ship and the poorest 
captain would be joined, the quality of the other ships and the 
ability of the other officers would go for nothing. 

In view of the complex character of the ships themselves, and ' 
the difficulty and danger of manceuvering them under the most 
favorable conditions, as pointed out, the experience of the first 
general action will demonstrate the necessity of having all the 
battleships in a fleet as nearly alike as possible in size, type, and 
capacity of performance. Such provision would not equalize 
the personal factor of different commanding officers, but it would 
at least give them all an equal chance at the start. 

For this reason I have always considered it unwise to multiply 
t3T)es or to seriously modify those which the best judgment we are 
now able to form approves. The practice of the English, French, 
Russians and Germans has been contrary to this idea. Each 
new administration of their navies has brought in new types, 
until their navy lists present an almost bewildering variety. 

At that writing (August, 1894) I called attention to the fact 
that the Mediterranean fleet of England embraced ten first-class 
battleships, comprising six different types, and ranging in speed 
from the old Dreadnaught of 12 knots, to the Hood of i6j4. 
Of these six types, four were represented, namely, the Dread- 
naught, old-tashioned double turreted monitor; the Sanspareil, 
sister ship to the late Victoria; the RamiUies, modern barbette 
battleship, and the Hood, modern double turret battleship. 
Another type had two representatives, the Nile and Trafalgar, 
double turret battleships 2000 tons smaller than the Hood; ' 
while the sixth type had four representatives, the Anson, Cam- 
perdown, Collingwood, and Howe, barbette battleships of the 
Admiral class, from 3500 to 4500 tons smaller than the Ramillies. 




MECHANISM OF MODERN NAVAL WAR. 695 

The testimony in the Victoria Court of Inquiry showed not only 
the difference in the capacity of captains already referred to, but 
also considerable difference between the several types of ships 
themselves as to handiness, even at a manceuvering speed of nine 
knots, which was dictated by the easy natural draught speed of 
the slowest ship, the Dreadnaught. It is not easy to imagine 
what the consequences of such discrepancy in the ability and 
promptness of officers, or in the power and handiness of the 
different ships, would be under the vastly altered conditions of 
action. 

Of course the English have been accumulating different types 
, during many years of active construction under different and 
disagreeing Admiralties, and having the ships on hand, must 
use them, no matter how motley the resulting fleet. 

These observations bring us to a survey of the comparative 
situation of the United States in this respect. Our navy has not 
accumulated an assortment of battleship types, and hence is 
free to pursue the desirable policy of uniformity. Our very first 
attempt at battleship design produced a type which I consider 
the fairest compromise of all divergent qualities and necessities 
yet reached anywhere. The resulting ship carries on a displace- 
ment of 10,400 tons, armor and armament superior to British 
ships of 14,150 tons, is equal to them in manceuvering speed, 
and much quicker and handier under helm. 

Our second effort produced a ship which is in some respects 
a modification of the first. The changes are mainly in the 
direction of greater freeboard and a knot more of speed, involv- 
ing looQ tons more displacement, by which the all-around sea- 
going efficiency is expected to be increased; but as a fighting 
ship pure and simple, I think no one contends that the Iowa is 
an improvement upon the Indiana class. Without going into 
detail of the differences between the two ships, I will say, 
generally, that a ship of the Indiana class is able to combat any 
first-rate battleship afloat as to armor and armament; she has as 
much speed as will ever be needed for manosuvering purposes, 
and her coal capacity is sufficient for any cruise that the policy of 
the United States will ever require in war. 

When to these offensive and defensive qualities is added the 
fact that the Indiana developed on her preliminary trial a readi- 
ness of response and fidelity of direction under helm little short 
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of marvellous, in view of her dimensions and weight, she 
becomes by great odds the handiest first-rate battleship afloat. 
In the language of her navigating officer on that occasion, " she 
steered like a pilot boat." I submit that it does not require the 
training of a naval tactician to see that a fleet of ten Indianas, 
compact, handy ships, alike in all leading qualities, would have 
the ten diverse and unequal battleships of the British Mediter- 
ranean fleet at an initial disadvantage of tremendous effect, and 
this without taking account of individual superiority. 

These considerations seem conclusive against multiplication of 
tj'pes, and in favor of adhering to one which so plainly meets 
the requirements of our national situation and policy. 

The composition of a battleship fleet under such conditions 
would minimize the tactical dangers and difficulties referred to 
earlier, but they would still remain very great, and nothing can 
mitigate them except frequent and arduous drill in squadron of 
evolution, so that our captains may become familiar with their 
weapons before being called upon to use them in actual battle. 
There will be scant opportunity to drill a battleship squadron 
after the outbreak of war. 

As already remarked, the views immediately preceding were 
put forth by me in November, 1893, and August, 1894. It was 
therefore with very great satisfaction that I read in the London 
Times report of debate in the Commons on the Naval estimates, 
March 12, 1897, the following remarks by the Right Honorable 
George J. Goschen, First Lord of the Admiralty: 

The committee expects some further information with reference to 
the programme of ship- building which we have placed before them. As 
the committee knows, that programme includes four battleships, three 
third-class cruisers, four twin-screw gunboats, and two torpedo-boat 
destroyers. With regard to the character of the battleships, I will under- 
take that before these ships arc begun the House shall have full infor- 
mation as to their designs, and the opportunity for supplying such 
information would probably arise on the consideration of Vote 8. But 
there are reasons why. when we propose to build battleships which are 
to be commenced some time hence, it is undesirable to pledge ourselves 
in advance. It is better to have as long an interval as possible, because 
that gives one the opportunity of watching ihc development of ship- 
building elsewhere, which may have some influence and bearing upon 
our own plans. At the same time I would say generally that we mean 
to have four powerful battleships and that there are two classes to either 
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class. We know at this moment what we intend, but thea 
might be modified, and I trust the committee will not press me to give 
more information on this subject now (hear, hear). We think it very 
important that these ships should belong, if possible, to one of the 
classes which already exist (hear, hear). We have now arrived at 3 
point which to us is very satisfactory. We have got ships which, 
though criticised to some extent in certain quarters, satisfy public 
opinion and realize the intentions of their designers, and upon which 
no serious or large improvements are at present proposed. I believe 
there is nothing which impresses foreign critics more in connection 
with our fleet than the fact that we are able in a greater degree than 
any other country to put into line a number of ships of precisely the 
same speed and design, forming a thoroughly homogeneous squadron. 
The advantage of this is felt by all classes of seamen. The men who 
are passed from one ship to another understand all their duties on the 
vessel to which they are transferred almost as soon as they get on 
board. There was an occasion lately when men were transferred from 
one battleship to another, and within one week every man knew exactly 
his post, the character of the vessel being familiar to him. I attach 
great importance to that state of things, and I think that ray view is 
shared by the great majority of the committee. 

My object in citing the expressions of the First Lord of the 
Admiralty is not that of finding support for my conclusions, 
uttered some time earlier, and which needed no support, but of ex- 
hibiting the fact that the experience of the greatest of naval powers 
has dictated a like policy. In my judgment it is hardly possible 
to overvalue the importance of homogeneity in fleet organiza- 
tion, and I am sure that the very first, and perhaps the greatest 
lesson taught by an encounter between fleets of modern battle- 
ships will be the advantage of similarity of type and equality of 
performance in the units of action. 

To this element of the art of nava! warfare, then, I would invite 
your most earnest and penetrating attention and study. 

Assuming this problem to be satisfactorily solved and the 
material of the fleet in the most effective possible condition, so 
far as relation of units to each other and to the sum total is 
concerned, we have still left for consideration the difference be- 
tween men; the lack of uniformity in personnel. Homogeneity 
of material may be attained by adherence to a wise programme 
of design and construction. But homogeneity of personnel in 
the sense of uniform capacity and efficiency among individuals 
is beyond human art or science to produce, because the difference 
between men is the decree of a higher power. The existence of 
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this College is itself a devout recognition of that great fact, 
because its whole objective is to mitigate or minify as much as 
possible this inherent human frailty by exhausting the resources 
of training and study, of precept and example. 

Illustrations have not been wanting in recent naval manceu- 
vers. The British battleship Resolution was buffeted, half 
wrecked, and driven into port in distress by a Bay of Biscay 
storm. Other ships, including at least two of the same type as 
the Resolution, rode out the storm, not only without disaster, 
but without effect upon their fighting power; but suppose that 
had happened in warfare, where the loss of one or more battle- 
ships by disability of that nature might turn the scale of odds as 
between two hostile fleets. From that to defeat, from defeat to 
loss of sea control, even temporary, and from loss of sea control | 
to invasion, might prove short and easy steps. 

There is nothing of record that could be construed as valid 
reason why the Resolution should have been crippled by the 
storm which did not affect her exact duplicates. The material | 
was equal, or as nearly equal as likeness of design and similarity 
of construction could make it. But the performance or the be- 
havior was unequal almost to the point of catastrophe. What 
then could have been the cause of this inequality? As only two , 
factors were involved, material and personnel, and as the quality 
of the former was obvious, no cause remains imaginable except ' 
that the latter was not equal 

A great battleship, with enormous weights carried high, and 
massive moveable parts straining at stay-bolts and fastenings 
with each g^-ration in the seaway, and all the other vicissitudes , 
of heavy labor under severe storm conditions — all these occur- 
rences operating upon the judgment of a commander not wholly | 
or closely familiar with the capabilities of the ponderous and | 
complex mechanism under his control, might easily shake his faith I 
In the power of the ship to stand it and thereby impel him, as it ] 
did the captain of the Resolution, to seek tlie nearest shelter, 
regardless of the tactical or strategical schemes or plans which 
such action might derange. 

Oearly in this case the bad performance of a unit of action 
was due to the commander's lack of familiarity with the operating 
conditions of the mechanism in his charge. Tlie misfortunes of 
the Resolution resulted from excessive rolling. The excessive 
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rolling was caused by failure to accommodate the ship to the 
wave-action in which she labored. The failure to so accommo- 
date the ship must have been due to want of familiarity with the 
group of principles in naval architecture upon which calculations 
of stability and righting moment are based, and upon the proper 
and successful application of which the safety o( ships depends. 

Had the commander of the Resolution possessed the rudiments 
of such knowledge he would have observed the periods and direc- 
tion of the waves, he would have known the point to which his 
ship must be laid in order to meet the wave attacks to the best 
advantage, and his vessel would have undergone no worse punish- 
ment than that suffered by the other ships of the same type and 
model, from whom came no signs of distress. 

Had the Resolution been a turret ship, instead o£ carrying 
her heavy guns in open barbettes, her difficulty would have been 
aggravated by the additional high and moveable weights of her 
turrets. But in no event was she in any danger not instantly and 
easily surmountable by the simple expedient of laying her course 
to the point at which the wave action, violent as it was, would 
be least effective upon the form of her hull. 

I do not by any means argue that the conimander of a ship 
should be a naval architect or constructor. But having familiar- 
ized himself with principles of that art which touch directly and 
immediately his function of handling his ship under sea-condi- 
tions of common occurrence, and having gained sufficient knowl- 
edge of her traits, he should be able to form an instant and correct 
judgment as to her point of best behavior in any seaway. It 
goes without saying that sea experience is the only school in 
which these problems can be worked out. 

Knowledge of that character cannot be acquired by study of 
the experience of others. Close and earnest attention to this 
source of, at best, partial information cannot serve as a substitute 
for experience of one's own. At most it can only provide a 
sound basis on which to take quick advantage of one's own expe- 
rience when confronted with an actual situation. 

This brings me to the suggestion that the modern battleship, 
with all its complexities, weights and pecuUarities of design and 
model, entails upon commanding officers a new requirement 
which I can find no better terms to describe than "battleship 
seamanship." It is a development of the seafaring art which, as 
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events have proved, is by no means yet mastered in the greatest 
and most actively exercised navy of the world, therefore it would 
be too much to expect its mastery in navies o( far less magnitude, 
and hence less means for distribution of opportunities to gain 
experience. 

It therefore follows indisputably that navies of the lesser mag- 
nitude should constantly exhaust their means of enabling officers 
to gain sea-experience by keeping all their large ships in active 
evolution all the time. 

Having thus viewed the modem battleship as a mechanical unit 
herself, we may profitably pass to brief consideration of the great 
number and variety of mechanisms composing her. In the strict 
professional or technical sense these mechanisms concern mainly 
tlie engineer and the electrician. But as the foundation of all 
warlike efficiency in personnel is discipline, and as the foundation 
of all discipline is the inei'itable principle of a single head, one 
commander, who is to all intents and purposes an absolute 
monarch, it should follow that " the King can do no wrong." 

I have already remarked that the captain need not be a naval 
architect or constructor to comprehend and be able to apply the 
group of principles of that art which touch his functions directly 
in managing his ship as a whole; hkewise I would say here, that 
he need not be engineer or electrician in his relation to the 
numerous and diverse mechanisms whose proper operation and 
control are essential to the efficiency of his command. 

But. if he really commands, he must know enough about the 
instruments that do his work to know when they are doing it 
well and when not; to know whether his subordinates immediately 
in charge of the several de\'ices are operating them properly or 
not: to know when defects exist and when they have been made 
good. If he does not know, or cannot learn these things, he 
must depend wholly on subordinates immediately in charge, and 
their repons will be law to him. or if not law. at least decisions 
from which he has no appeal. Manifestly such a situation is 
utterly incompatible with the independent and self-rel\-ing autoc- 
racy which is the essential and fundamental principle of naval 
command, and without which discipline most sooner or biter 
Tanisb into mere empty form or conventional mjlh. These tacts, 
even more than any other considerations, kt^e tor imitonnity oS 
t)-pe. prerionsly touched upon, so that in teaming the traits of 
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one battleship the officer acquires experience and knowledge 
applicable at once to the discharge of his duties in another. 

I desire here to emphasize a distinction. A man who has 
successfully commanded a battleship, and has mastered the sea- 
manship which I have described by that title, is qualified to com- 
mand any other type or class. But it does not follow that a man 
who has been the successful commander of a cruiser or a gun- 
boat is thereby qualified to command a battleship, because the 
latter is the graduating point of all seamanship in our time. 

From this point of view the captain of the modern battleship 
finds himself at the parting of two roads as soon as he reads 
his orders and breaks his pennant. One road is that of taking 
things easy, relying blindly on subordinates in all the different 
branches of the ship's economy, accepting trustfully every report 
that may come to him, starting perhaps at a powder-boy and 
" respectfully forwarded " up through all intermediate ratings 
and grades. 

The other road is the hard one. I need not describe it in 
extenso, but simply say that it is the road of study, vigilance, 
inspection, supervision, insight — in short, actual command in the 
broadest practical sense, in fact as well as in name. 

The first road, as I said, is easy, and, if all were fair weather 
and smooth water, miglit lead to what would pass for success, 
if not distinction. But any emergency would end that road in 
the mire. 

The last road is hard to travel, but when it leads into an 
emergency the captain is found prepared, self-reliant and able to 
command his subordinates on the spot, instead of waiting to 
receive their reports. This brings success of the kind that cannot 
be hid, and with it that valuable and permanent distinction which 
the public is always ready and anxious to confer upon those who 
serve it well. 

The foregoing discussion is limited to matters affecting the 
unit of action— the single ship and the captain. Passing to con- 
sideration of the unit of operation, the fleet and the admiral, we 
find another array of problems equally within the scope of this 
paper. 

Let us assume that the composition of the fleet has been made 
as nearly homogeneous as possible by carrying out the principles 
previously stated as for ships and their captains, and that the 
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admiral finds himself in command of an ideal fleet as to material 

and personnel. Actual differences in efficiency as between the 
several units of action will still remain, and it will become the 
first duty of the admiral to ascertain and locate these diversities 
with unerring judgment and unsparing perception. He should 
know to a nicety the personal equation of every captain and the 
effective individuality of every ship. 

Among the captains he should be able to differentiate the 
traits of relative quickness of perception, promptness of action, 
readiness of responsibility and boldness of execution. 

He should know precisely the steering quality of every ship 
at every speed, which would, of course, include her circle and her 
time of altering course in any degree, from a fraction of a point 
to wearing clear around. 

In a word, the admiral should have clearly and definitely mA 
his mind a true conception of the coefficient of performance or] 
each unit of his command in all situations, and he should be able 
at any time and in any emergency to relate these coefficients to 
each other and to the whole with infallible precision. If it hap- 
pens that the least competent captain has the least effective ship, 
and the ablest captain the best ship, the range of coefficients will 
be wide; if the conditions are reversed, giving to the poorest 
ship the best captain, and to the best ship the poorest captain, 
the range of coefficients may be narrowed, but there will always 
be some diversity, and the tact and skill of the admiral must be 
measured by his success in reducing the tactical effect o£ such 
diversity to a minimum. 

It may be suggested that the schedule of requirements just for- 
mulated presupposes almost superhuman capacity in the admiral, 
both as to range of knowledge and accuracy of judgment. If 
so, I maintain that the command of a (feet of modern battleships, 
on whose success in a campaign the issue of a cause or the fate 
of a nation may depend, is of far the greatest and most trying 
trust that can ever in our time, or in the future, be confided by 
a people to one man. 

Adverting previously to the subject of discipline in the single 
ship, I pointed out that it could not be attained by blind reliance 
of the captain on his subordinates. I now suggest that in the 
fleet the best ends of discipline may not always be subserved, 
and sometimes may be defeated, by blind obedience of a captain 
to orders or signals. 
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In the Victoria inquiry, Rear Admiral Markham stated in sub- 
stance that it was from the start apparent to him that imphcit 
obedience to Vice Admiral Tryon's apparent order would be 
impossible without bringing on a collision, that he could not 
believe that Tryon meant what his signal implied, and after ex- 
change of signals thought that he could not intend to make the 
manosuver as it was actually attempted. He said he believed, 
until it was too late to remedy the situation, that Tryon intended 
to circle round him. Asked by the court why he did not assume 
the discretion of acting upon his own sense of the situation, 
Markham replied that the Camperdown could not have altered 
her course then without violating the rule of the road, which, of 
course, was as much as saying that he did not see his way clear 
to disobey an order, even though he knew that obedience must 
result in disaster. In other words, he preferred to follow the 
disciplinary traditions of the British Navy at all hazards. (See 
pp, 52 to 58 of the Report of the Victoria Court Martial, Malta, 
July 17 to 27, 1893). 

The court in its findings expressed " regret that Rear Admiral 
Markham did not carry out his first intention of semaphoring 
to the Commander-in-Chief his doubt as to the signal," and then 
added that " it would be fatal to the best interests of the service 
to say he was to blame for carrying out the directions of his 
Commander-in-Chief present in person." (Report, p. 144). 

Read between the lines, this two-sided finding would be trans- 
lated to' mean that, while obedience should be the rule, it was 
by no means the inflexible standard of action. 

Perhaps the necessary inference from this historical fact is 
clear enough without amplification. It is, in brief, that not only 
should a captain be bold enough to exercise discretion when his 
judgment on the spot counsels it, but the admiral should be broad 
enough, not only to tolerate, but to approve such discretion when 
exercised. Perhaps exercise of discretion in such a case is the 
most crucial test to which a subordinate can possibly be 
subjected. 

In conclusion it remains only to be said that, valuable as the 
curriculum of this College may be, it is at best but preparatory. 
The actual knowledge and the real training which I have shown 
to be indispensable to warlike efficiency, can be gained by expe- 
rience afloat, and by that alone. 
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The dullest intellect now realizes that modem fleets can not 
be improvised. But some apparently cling still to the illusion 
that modem seamanship can be. This illusion, if followed, must 
neutralize all the practical benefit of the new navy this country 
is building. For any purpose of actual warlike utility our large 
ships might almost as well not exist as be laid up. 

If our navy is to be of use as a public defense, it must be in 
constant squadron evolution, whether in service on foreign 
stations or training in home waters. 

After all preparatory courses, academic or post-graduate, the 
one and only ultimate school of efiiciency is the deck itself, and 
that must be the deck of a ship under way. 
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NOTES ON THE LITERATURE OF EXPLOSIVES.* 

No. XXVIIL 

By Charles K Munroe. 



The Twentieth Annual Report of Her Majesty's Inspectors of 
Explosives very properly opens with a resume of the results of 
the operation of the Explosives Act of 1875 under which the 
inspectors hold. The growth of the trade in explosives during 
this time has been remarkable. Not only has the number of 
factories increased in the United Kingdom from 55 to 134, but 
a large proportion of them have been enlarged, some of them hav- 
ing been more than doubled in size. This growth may to some 
extent be measured by the increase in the number of explosives 
which may be made in the several factories, or by the number of 
factories in which each kind of explosive can be made. Thus, 
while the number of factories in which gunpowder or nitrate 
mixtures may be made has remained stationary, the number for 
nitroglycerine compounds has risen from one to nine, and 
while dynamite was the only nitroglycerine compound pro- 
duced in 1876, there are no less than twelve such compounds 
licensed now. The factories for gun-cotton compounds, which 
include nearly all the smokeless powders, have risen from nine 
to twenty-nine. The factories for fulminate of mercury have 
increased from two to six, and for the various kinds of ammuni- 
tion to about the same extent, while the number of fireworks 
factories has doubled, notwithstanding the large importations 
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of Chinese and other oriental fireworks during this interval. 
The number of magazines has increased from 199 to 2S8. , 
The comparison for employees is made only for ten years, the I 
number having increased from 7484 in 1885, to 10,023 in 1 
"The number of deaths from accidents by fire or explosion in j 
manufacture was ten only, which, although above the average 1 
for the past ten years, marks an extraordinary and most satis- 
factory contrast with the figures which obtained before the Act , 
came into operation. We repeat that it should also be remem- 
bered that not only has the actual number of factories largely , 
increased, but also, in many cases, the amount of output of ' 
an individual factory, and consequently the number of hands 
employed and the resulting chances of accident. Moreover, the , 
risks attending the manufacture of wholly new explosives, to 
which a large proportion of the new factories are devoted, are ' 
less well known than those connected with the more familiar 
explosives, and, therefore, are not so easy to provide against." 
The total number of accidents from all causes (excluding non- 
fatal mining accidents with gunpowder) were 152, causing 40 
deaths and injuring 167 persons, while for 1894 the accidents 
were 102, with 28 killed and gi injured, and the average for 
ten years is 132 accidents, with 37 killed and 114.3 injured. 
The increase in the number reported for 1895 is in a measure 
due to increased facilities for collecting reports. Only one-fifth 
of the accidents causing death or personal injury occurred under 
conditions controlled by the Explosives Act, viz. during manii- ' 
facture. keeping and conveyance. 

It is to be regretted that these reports do not give the amount 
of the various explosives produced and consumed in Great 
Britain, as this would be a valuable criterion by which to test the 
working of the Act. 

The complaints that the restrictions imposed by the Act 
fettered competition with foreign manufacturers, which were 
freely made in anticipation of the passage of the Act, and which 
were common in the early days of its administration, have of 
late years become extremely rare. Other countries have since 
enacted laws or applied regulations based in no small degree 
on these, and, as a general rule, of increased stringency. Of 
these is the Belgian law of October 8, 1894, which ap- 
peared in the Moniteur Beige of November 8, 1894, and of which 
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the commissioners themselves say, in submitting the code, 
" This code is exceedingly severe, but it is rendered imperative 
by the exigencies of public security," and the German law, which, 
in many of its regulations, such as the making of cartridges,* 
goes far beyond what is required in England. The French Com- 
mittee on Explosive Substances said several years ago of the 
English Explosives Act: " It appears to the Committee that these 
wise measures ought to be initiated in France, regard being had 
to the differences in our institutions and our legislation." 

In the operation o£ the Act during 1895 the following have 
been added to its list of authorized explosives: Dahmenite A 
(nitrate of ammonium, naphthalene and bichromate of potas- 
sium; the latter not to exceed 2.5 per cent); Electronite (Nos, i 
and 2) (No. i consisting of blasting amberite with carbonate of 
calcium, and No. 2 of nitrates of ammonium and potassium 
with wood meal); Emerald Powder (Cooppal's powder colored 
with the oxalate variety of malachite green) ; Faversham Powder 
(nitrate of ammonium with di-nitro-benzol, di-nitro-naphthalene, 
tri-iiitro-naphthalene, chloride of sodium and chloride of ammo- 
nium or either of them); Pigou's Military Smokeless Powder 
(gun-cotton thoroughly purified and gelatinized); Pigou's Sport- 
ing Smokeless Powder (nitro- cotton, nitrate of barium and 
starch colored with indulin); Roburite No. 3 (nitrate of ammo- 
nium, di -nitro- benzol and chloro -naphthalene) ; Rosslyn Smoke- 
less Powder No. i (nitro-cotton, nitrates of barium and potas- 
sium, or either of them, paraffin or vaseline, and starch), and 
Rosslyn Blastite (the same ingredients as the preceding, but in a 
different form), while gunpowder cartridges enclosing sealed 
tubes containing liquid ammonia have been treated as gunpowder 
cartridges pure and simple. 

Although all nitro-cotton is now admitted to be explosive, and 
collodion cotton (except when in solution in alcohol and ether, 
or wet or saturated with methylated spirits and enclosed in 
air-tight cases) appears on the authorized !ist; the particular 
form of collodion cotton used in the manufacture of xylonite and 
kindred articles may be used under the following easy conditions: 

" If the collodion cotton contain not more that 11. 11 per cent, 
nitrogen, then (a) if the quantity do not exceed 1000 pounds, no 
distances need be assigned, but the building to be constructed 

'Proc. U. S. Nav. !nst. 22, 601, 1896. 
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SO {ar as practicable of uniufiammable material, and must tw! 
screened from other buildings by a substantial fire-proof screen 
of such material, construction and dimensions as shall satisfy a 
Government Inspector; provided that the wall of the building 
itself, or the wall of any adjoining building, or both walls, may, 
with the approval of a Government Inspector, be deemed to be 
such screen; and (p) if the quantity exceed looo pounds, the 
distances to be observed from other buildings and works may 
be half tliose laid down for the corresponding quantity of gun- 
cotton, subject to such further reduction, if any, on account of 
the nature of the ground, intervening mounds, or screens, as in 
the judgment of a Government Inspector may be properly 
admitted." 

A summary of the reports received on the use of the jelly-bag- 
system of mixing dry cap composition are all in its favor, only 
four accidents, which were harmless, having occurred with it 
since 1891, while one company reports having mixed 60 tons 
of the composition by this means, since 1891, without accident. 

Permission to send safety fuze by post was refused on the 
ground that it might be equally well asked for percussion caps, 
amorces (properly packed), time fuzes and the like, all of which 
are classed as explosives, and that it was best to prohibit all ex- 
plosives being sent by mail. 

The importation of foreign nitroglycerine compounds for 
1895 was — 

Blasting gelatine 15,650 pounds. 

Carbonite 323,000 " 

Dynamite 56,000 " 

Gelatine dvnimite 493,920 " 

Ktata^ite gelatine 91 ,500 " 

Totiil 880070 " 

Tltis is an increase on the unoont (539,802 potmds) impc 
in 1S94. though 11 does not reach the average oi former years: I 
T))e dynamite rose from 33,000 poands in 1S94, and the matag- I 
site gelatine has more than doabled. The number of detonators 
impofted in 1S95 was 6,981,000^ as against 0765^00 in 1894; 
«l^ 496.000 poonds (148 tons) of fireu-orks were imparted, ■ 
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against 290 tons in 1894. A considerable portion of these im- 
portations is for re-shipment abroad. 

The chemist, Dr. Dupre, reports the examination of 302 
different samples, of which all but three (and all of these were 
fireworks) passed. 

The results of the test of one sample of gun-cotton are of 
special interest. This sample had been manufactured at a time 
when the pulping of nitrated cotton had not yet been adopted, 
and must, therefore, have been something like 25 years old. 
It was contained in a half-pound square tin canister. 

The canister was in several places perforated by corrosion, and 
all the gun-cotton in contact with the metal was stained dark 
reddish brown. It gave the following results on examination: 

Nitro-cellulose, insoluble. . . . 95.46, heat test, one hour. 

" soluble S-S**^ nitrogen, 13.2 per cent. 

Mineral matter 1.04 



The mineral matter was chiefly oxide of iron and sulphate of 
calcium. There was no carbonate of calcium or sodium. The 
analysis shows that this sample of gun-cotton, probably over 
25 years old, is of remarkably good character, and that it has 
apparently improved, rather than otherwise, as regards the heat 
test. 

Among the alterations permitted in explosives already licensed 
is the addition of mineral jelly to ballistite. 

The heat test for gun-cotton and non-gelatinized gun-cotton 
preparations has been made more stringent by raising the tem- 
perature to be employed from 150° to 170° F., the time (10 
minutes) remaining as before. 

The temperature for the heat test to be applied to all horny 
or semi-horny explosives consisting mainly of gelatinized gun- 
cotton (such as Walsrode powder), or gun-cotton and nitrogly- 
cerine (such as cordite and ballistite), has been raised to 180° F. 

Among the Accidents we note one occurring at Hayle on 
November 5, during the manufacture of cordite, A cylinder full 
of the paste had been placed in the squirting press and the pressure 
just applied, when the cylinder burst and a stream of fire was 
seen to issue from underneath the press. Through this three of 
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the six persons present were slightly burned, while 40 pounds 
of cordite present in the building were set on fire, resulting in 
the complete destruction o£ the building;. The pieces of the 
cylinder were not projected with any great violence, and all 
danger from them could have been prevented by a rope mantlet. 1 
The accident is believed to have been due to the heat developed by 1 
the too sudden compression of the air in the interstices of the I 
paste, and may be averted by some arrangement for controlling I 
the movement of the plunger. 

A similar accident occurred at Waltham Abbey, April 22. The | 
cylinder contained about 30 pounds of cordite paste. About 
one ounce appears to have exploded, breaking the cylinder in 
four pieces, and projecting two of them with some violence. 
The bulk of the paste feli out of the broken cylinder intact, 
instead of being scattered about, as in the Hayle explosion. ' 

The various explosive accidents reported from the Eley Bros, 
works, where the wet process for mixing cap composition still 
prevails, indicates that this method is more liable than the dry 
process to produce a dangerously sensitive cap. There is 
undoubtedly a tendency in all chlorate mixtures which have been 
wet to form minute crystals on the surface and become unduly 
sensitive in consequence. The wet process may also under 
certain conditions leave a thin smear of composition on the 
walls of the cap. Yet there is no doubt that the wet process 
is free from certain manufacturing risks which it is impossible, 
wholly to eliminate from the dry process. 

Among the descriptions of " Foreign Explosions " we 
especially note those at Leeuwfontein, South Africa, November 
28: Butte, Montana, Januarv- 15; Pinole. California, May 21; 
Parkersburg, West Virginia, June 2; and Keeken, Germany, 
March 19, for their magnitude, the last named being the largest 
explosion of explosives in transit on record, except that at San- 
tander, November, 1893. Of additional interest is the fact 
that the explosives at Keeken were frozen at the time of explo- 
sion. As much data as possible is given in each case by which 
to determine the radius of destructive effect. 

Several accidents from frozen nitroglycerine explosives are 
elsewhere recorded in this report. 

Among the " Miscellaneous .'Occidents " are explosions from 
lignozote (ordinary japan dissolved in benioline); ether in transit. 
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by which a freight train was destroyed; and a chlorate of potash 
lozenge which was rubbed against the igniting surface of a 
safety-match box in the pocket of a stock broker. 

After the usual good-sized list of " Outrages " and " Petroleum 
Accidents " comes the record of " Experiments," which were 
devoted to testing the degree of inflammability of magazine 
clothing when exposed to burning cordite or other nitro-com- 
pounds. Many materials were tried, among them lasting cloth 
jackets and stout woolen cloth trousers, as supplied by the 
Government, but the most satisfactory in every respect is " white 
duck" treated with the following solution: 

Ammonium sulphate 8 parts. 

Ammonium carbonate 2^ " 

Boric acid 3 " 

Borax i)i" 

Water 200 " 

Dissolve, then add two parts starch, stir well and boil. The 
fabric should be dry before steeping in this solution. 

This most satisfactory report closes with a description of the 
blowing up of the "Taken Mawr," a rock which had been 
immortalized by Welsh bards, and which was estimated to con- 
tain from 125,000 to 200,000 tons of matter. 

Oscar Guttmann contributes to the lour. Soc. Chem. Ind. 16, 
283-293; 1897, an article entitled "The Chemical Stability of 
Nitro- Compound Explosives," which discusses the "heat test" 
as now prescribed, and offers a new one. 

The chief " nitro-compound " explosives, nitroglycerine, nitro- 
cellulose or mixtures of these, nitro- benzene, nitro-toluene, 
picric acid, picrates and the like, are manufactured now-a-days so 
well that the only possible cause of decomposition is through the 
action of heat; though sometimes substances are added to them, 
either to neutralize any free acid present, or to modify the 
explosive effect, or sometimes they are subjected to mechanical 
treatment which affects their stability. 

Various methods have been proposed to ascertain whether or 
not an explosive is liable to decompose at the temperatures 
to which it may be exposed in ordinary storage and use; all of 
which are based on the detection and the presence of nitrogen 
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peroxide if it be developed in the explosive. Hess passes I 
rapon from the bested explosive into a solutioa of potassJum 
iodide. Sofoe subject the sample to ioo*-i35° C. for a day or 
a week, the absence of red fumes being taken as an evidence of 
stability. Abel's * heat test, using potassium-iodide-starch paper 
as an indicator, as modified by Dupre,t is used in Great Britain, 
while in Germany zinc-iodide-starch paper is used. 

With proper anention, there is now no difficult>- in producing, 
by Abel's process of pulping and poaching, gun-cotton of suffi- 
ciently high stability to pass the English heat test. The practice 
of adding carbonate of soda, hme, magnesia and the like, 
is being gradually dispensed with. Guttmann believes himself 
to have been the first to point out that such addition is not 
only unnecessary, but a deception, for if real decomposition be 
going on in an explosive the small quantity ot neutralizer added 
will soon be exhausted, while some of these added bodies have 
themselves a tendency to decompose some nitro-compounds. 
That a properly purified explosive will keep practically forever 
under ordinary circumstances of storage is exemplified by the 
original sample of nitroglycerine made by Sobrero in 1874, and 
now stored at the N'obel factory in Avigliana. That the 
different substances used as neutralizers act differently was 
shown by Dupre, who found that while practically no effect on 
the " heat test " resulted from adding calcium or magnesium 
carbonate to gelatine dynamite, sodium carbonate tended to 
increase the duration of the test in bad samples and decrease it 
in good ones. In the bad sample it neutralized the acid already 
present; in the good sample it tended to decompose it. Gutt- 
mann found that ammonium carbonate added to blasting 
gelatine caused decomposition to such a degree that the gun- 
cotton partly disappeared and the nitroglycerine sweated out from 
the cases so that the walls and floor of the magazine were wet 
with it. The ammonia, which is easily liberated from ammonium 
carbonate, acts on nitroglycerine, but more readily on gun- 
cotton. 

The nitro-substitution compounds (picric acid, etc.) are easily 
purified by washing, recrystallization and washing with neutral- 
izers, and are perfectly stable when free from acids. 



• Proc. U. S. Nav. Inst. 6, n; 1879. 
t Proc. U. S. Nav. Inst. 13, 231; 1884. 
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Being an oily liquid, nitroglycerine is more difficult to purify, 
but by the use of compressed air it can be cleansed; sodium car- 
bonate or soda in powder being added to the wash-water to neu- 
tralize the bulk of the acid, and the remaining traces being taken 
out by repeated washings with hot or cold water or very weak 
soda solution. Besides mixing the nitroglycerine more' thor- 
oughly with washing liquids, the compressed air serves to 
oxidize the lower " nitro- compound " generally present in 
impure nitroglycerine. Among obscure causes of persistent 
acidity in nitroglycerine Guttmann found the presence of the 
spongy lead sulphate, formed in the lead nitrating apparatus, 
to be one. Being porous, and being especially formed on the 
line of contact between the air and surface, it absorbs and retains 
the nitrous impurities, and being detached it falls into and 
passes off with the nitroglycerine. A minute quantity of this 
in the sample tested will seriously affect the heat test. Cleansing 
the " nitrator " corrects this. Another source of error was 
found due to the method of adding the soda in washing the 
nitroglycerine. When this is added in powder, instead of in 
solution, soda mud is thrown down. If some of this mud be 
placed on litmus paper it gives a distinct alkaline reaction, 
but if a drop of nitroglycerine be put on top of it and allowed 
to remain for a while, there will be an acid reaction at the line 
of contact between the nitroglycerine and the soda mud show- 
ing decomposition. 

It is not to be assumed that because each of two " nitro- 
compounds " is stable under the heat test a mixture of them 
will have equal stability. Blasting gelatine is made by dissolving 
soluble gun-cotton in nitroglycerine by gentle heating. As 
some " nitro-compounds " develop nitrogen peroxide at tempera- 
tures lower than that of the official " heat test." the stability of 
the finished product will depend much upon the temperature at 
which the blasting gelatine is made and the mechanical treat- 
ment that it has undergone. The same is true with mixtures 
of picrates, solutions of gun-cotton in nitro- benzine, and molten 
masses of " nitro-compounds " of low melting points. In making 
smokeless powders the paste is made by prolonged treatment 
in kneading machines, and is frequently rolled into sheets in 
steam-heated rolls which reduce the duration of the heat test, 
since treatment at elevated temperatures produces local develop- 
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ment of nitrogen peroxide, which then develops progressive! 
In making blasting gelatine the nitrogen contents of or solubiHl 
of the gun-cotton in nitroglycerine are not reliable criterioi 
of the ability of the gun-cotton to retain nitrt^ly 
heretofore supposed. 

Dynamite may be mechanically unstable through exudati( 
This depends on the absorptive capacity of the kieselguhr, 
the temperature to which the dynamite is subjected. When t( 
low the nitroglycerine freezes, contracts nearly one-tenth its 
ume, and leaves the outer layer of the absorbent, so that 
thawed again it may not distribute itself uniformly through the 
absorbent. When too high the nitroglycerine expands, and, if 
the guhr was originally super-saturated, oozes out. Water also, 
by osmotic action, displaces the nitroglycerine. The possible 
effect of the heat test on explosives increases with the number J 
of their constituents. Twelve years ago it was found that 
good dynamite could not be made with a perfectly good nit: 
glycerine and an apparently excellent kieselguhr, Examinatioi 
of the latter showed the presence of considerable amounts 
aluminum sulphate, and tests proved that a small quantity 
this salt decomposed nitroglycerine. 

Several years ago great difficulty was found in transporting 
gelignite to Australia by sailing ships. It would pass the heat 
test in England, but fail in Australia and be condemned and 
destroyed. The cause was found in the wood pulp used in its 
manufacture. It was essentia! that it should be dry, and in 
drying it a part of it was charred, developing acetic acid and 
methyl alcohol. Guttmann shows that a very small quantity of 
acetic acid lowers the heat test, though it does not affect the 
stability of the explosive. When sodium carbonate is present, 
the methyl alcohol, as a solvent of the " nitro-compounds," 
accelerates their decomposition. 

The smokeless powders gave the Home Office authorities 
much trouble, which was overcome by requiring for the Schultze 
class that they be dried in an oven at 120° F. and exposed to 
the air for two hours before trial by the heat test; and for the 
cordite class that they be ground in a pug-mill, sifted through 
a set of thin sieves, and the material retained by the second 
sieve used for the test. 

In September, 1895, Hermann Guttler pointed out that while 
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he could get a heat test reaction, with iodide paper, from 
Plastomentite, he could either get none, or only after hours of 
heating, from Walsrode powder, and that if he put a developed 
iodide paper in the tube with Walsrode powder, the brown line 
disappeared almost immediately, Guttmann found, as was to 
be expected, that this brown line disappeared if the paper was 
heated for five minutes in an empty test-tube at 180° F., as such 
discharge of the color is a long and well-known lecture experi- 
ment. The German zinc iodide paper proved more sensitive 
than the English paper. He found that old Walsrode powder 
gave a much quicker heat reaction than a recently prepared one, 
and that a large variety of substances are contained in the 
different smokeless powders which, in his opinion, will stultify 
the heat test. Foremost among these are acetic ether, acetone 
and oils, but vaseline, aniline and other substances affect it 
also. The amount of solvent left in smokeless powder is variable. 
The greater the density the more difficult it is to drive the 
solvent off, so that some powders retain as much as one per cent,, 
while others retain but a fraction of a per cent. Though the 
latter amount may not be apparent to the smell, yet, when the 
powder is ground and heated in the tube, its presence will be 
made evident, and if this ingredient be of the class which acts 
upon iodine, it will tend to make the line on the test paper dis- 
appear as the nitrogen oxide given off tends to make it appear. 
Consequently a powder may be in a state of decomposition and 
yet the solvent present may prevent the formation of the " brown 
line" until either the development of the nitrogen oxide has be- 
come very great, or a part of the solvent has been driven out by 
leakages about the stopper or glass rod. This action of acetone 
and castor oil Guttmann believes explains why he was unable to 
get a " heat test " reaction with Maxim's powder, even after a 
two hours' exposure at 90" C, as both these substances were 
present in the powder. 

Besides this, iodide-starch papers made by different chemists 
gave different results with the same powder. A powder ground 
in the evening gave a longer " heat test " when tested at once 
than when tested next morning. Sometimes a powder that was 
exposed for many months gave a better " heat test " than a 
freshly prepared one. Coarsely ground powders gave worse 
" heat tests " than finely ground ones. The mill used for grind- 
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ing the powders chips the powder, and, though only those grains 
that are retained by a certain sieve are used for the test, yet 
there are great differences of size whereby diiferent quantities 
o£ the solvent may be given off. From this Guttmann concludes 
that the iodide heat test, as at present prescribed, is absolutely 
inapplicable for most of the modern smokeless powders and for 
some blasting explosives. 

As manufacturers may suffer great pecuniary loss through 
having their products condemned by an unsuitable method of 
testing, Guttmann sought for a more reliable method, and 
looking over the various reagents proposed during the last forty 
years for the detection of small quantities of nitrogen peroxide 
he tried the following: Griess', a mixture of sulphaniHc acid and 
naphthylamine in acetic acid; Plugge's, mercuric nitrate and 
carbolic acid; Jorrissen's fuchsine dissolved in glacial acetic 
acid; Vogel's rosaniline; Medola's para-amido-benzeneazodi- 
methylaniline ; Curtman's antipyrine; Kopp's diphenylamine; 
Frankland's sulphaniHc acid and phenol; Griess' tn-phenylene 
diamine hydrochloride. 

Of these, for reasons given at length, Guttmann selected 
diphenylamine, and he makes the reagent and test as follows: 
Place -^ gram of diphenylamine crystals in a wide-neck flask 
with a ground glass stopper, add 50 cc. of dilute H^SO, (10 cc. 
HjS04 ; 40 cc. HjO) and place the flask in a water-bath at 50° 
to 55° C. At this temperature the diphenylamine will melt and 
at once dissolve in the sulphuric acid, when the flask should be 
removed from the bath, well shaken and allowed to cool. After 
cooling, add 50 cc. of Price's double-distilled glycerine, shake 
well, and keep in the dark. This solution has a strength of 
about I in 1000 by volume. 

In making the test 1.5 grams of the explosive, prepared as 
prescribed in the English tests, is placed in the test-tube hereto- 
fore used. Strips of well-washed filter paper, or of any good 
chemical filter paper, 25 mm. long and 10 mm. wide, are attached 
to the hooked glass rod as usual and moistened, by applying 
with a clean glass rod a drop of the diphenylamine solution to 
the upper corners of the filter paper, so that when the two drops 
run together about a quarter of the filter paper is moistened. 
This is now put in the test-tube, which is now put in the water- 
bath, which has been heated to 70° C. The heat test reaction 



NOTES ON THE LITERATURE OF EXPLOSIVES. 



717 



should not show in less time than fifteen minutes. It will begin 
with a greenish-yellow color on the moist part of the paper, and 
from this moment the paper should be carefully watched. After 
one or two minutes more a dark blue line will suddenly appear 
on the dividing line between the wet and dry part of the paper, 
and this is the point that should be taken. 

The blue mark appears promptly within a few seconds, while 
with the iodide paper it takes sometimes as much as two minutes 
to obtain a well-defined brown line, and even then careful opera- 
tors often have disputes as to whether the brown line exists or not. 
The blue mark is not as readily visible by night as by day, but it is 
still sufficiently clear to be detected. It is better to look at the 
paper with the light falling on it rather than passing through 
it from behind. In case of doubt a screen of filter paper behind 
the tube will make the blue line more readily visible. The incan- 
descent gaslight is the best for observing with; a screen of thin 
light blue paper being required when the electric or ordinary 
gaslight is used. 

It is essentia! that the explosive shall contain the least possible 
moisture, as otherwise the paper will soon become thoroughly 
wet, when no test can be made. The drying of explosives at 
temperatures above 40° C. is inadvisable, as at 45° to 50° C. 
traces of nitrogen peroxide are often developed which would 
vitiate the test. The present Home Office regulation tor drying 
gun-cotton in an open water-oven at 120° F. is satisfactory, 
though it might be advisable to dry for one hour instead of fifteen 
minutes, but at 40° C. only. Smokeless powders should not, as 
a rule, be dried, as some of the ingredients are, to an extent, 
volatile at 40° C, while usually they do not contain an apprecia- 
ble amount of moisture. 

Guttmann believes that the coefficient of transmission of heat 
should not be neglected in these tests, and his experimental data 
justify his view. In addition he experimentally investigated the 
relation between the temperature to which a sample is exposed 
and the time within which the diphenylamine reaction shows 
itself, and exhibits the results for five bodies in a graphic manner, 
giving also the formulas by which such curves may be charted. 
From these he concludes that it will scarcely be sufficient to 
say that an explosive must withstand a certain temperature for 
a certain number of minutes to be reasonably safe, tor it is pos- 
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sible to conceive 2 case where an explosive has a - 
approaching zero, and whose decomposition at increased tempera- 
tures may reqaire wide inten'als of time; while, cm the other 
hand, one may have 10 wait a rather long time to start decom- 
pH^sition, and yet when once started it may develop rapidly. 

Referriog- 10 his results, Gutlmann says: "Considering that 
... it takes S>4 minutes to heat the contents of a test-tube to 
70° C, it may cause surprise that the constant of some powders on 
the diagram is 5 minutes, and that of gun-cotton 3 minutes only; 
but this is due to the fact that with them decomposition starts 
3t a )ower temperature than 80° C. The heat test value of an 
explosive will, therefore, be the inferior the more its constant 
IE below the time required for obtaining equilibrium between 
the outer and inner temperatures of the test-tube, and it will be 
advisable to fix a minimum limit for the constant of say 5 
immfleE." 

The atrtbor does not claim that his method meets all objections 
to the "heat lesL" There are stiU ^-agaries encountered in its 
use, and it will sdll be empirical, but the beneficial effects thus 
far resulting from the " heat test " prove it to be a necessity. 

The paper aroused an extended discussion in which many 
authorities look part, and which is as valuable as the paper 
itself. These speakers, as a rule, had not encountered the diffi- 
culties in the use of the iodide starch paper that Guttmann had, 
and Dr. Dupre did not express himself as ready to abandon it 
for Guttmann's. Mr. Otto Hehner pointed out that while the 
iodide-starch was a reagent for nitrous compounds, the diphenyt- 
amine was a reagent for nitrites or nitrates, the latter of which 
cannot be detected by the iodide test, and it was therefore obvious 
that in many cases the two tests could not give the same results 
because they did not apply to the same thing. , 

In the Jour. Am. Ckem. Soc. 19, 156-170: 1897. E. C Wtx 
ruff gives the results of his study of the " Color Reacti(»is i 
Nitric and Chloric Acids with Certain -\romatic Bodies," 
which he sought to find some new practical tests for nitric : 
chloric adds, more especially such as would differentiate the t 
both in mixtures and separately. The latter object was rep< 
edly attained. The former was more difficult, because, in genei 
diloric acid produces a darker color reaction than nitric, in s 



i ON THE LITERATURE OF EXPLOSIVES. 



719 



few cases sufficieritly so as to indicate chlorates in the presence 
of nitrates; in most cases enough darker to completely mask 
the nitrate effect; while in some cases the effects were indis- 
tinguishable. Still, two methods are given whereby the nitrate 
effect can be made to predominate, and one that, properly 
manipulated, accomplishes the desired result very well. The 
reagent used is dimethylaniline with paratoluidine and sulphuric 
acid. It gives a colorless solution that keeps well and is an 
absolute test for nitrates. 

The author experimented with a large number of phenols, 
cresols, oxyacids, amines and so on, and gives his results. Speak- 
ing of diphenylamine, he says that " four per cent, gave a light 
green solution which gradually darkened. This makes a fairly 
delicate test for nitrates, but there are several serious faults in 
its workings. First, it gives a rather poorly keeping solution. 
Second, it will not bear dilution or neutralization. . , . Third, 
it must be kept cool, as heat alone, even the heat generated by 
adding a drop of distilled water to two or three of the solution, 
may give the color supposedly due to a nitrate. Heating 
changes it first to green, then to a blue, and finally to dense 
black flakes in a colorless liquid in which water no longer pro- 
duces a muddy brown precipitate as before." 

Under the title " Some Recent Improvements in Smokeless 
Powder Compounds and in Processes of Manufacture," Jour. 
Soc. Chan. Ind. 16, 495-499; 1897, Hudson Maxim gives a 
general review of the composition and properties of smokeless 
powders, and, speaking of the Maxim -Schiipphaus powders, says 
a method patented by us for producing a smokeless powder of 
this character is substantially as follows: Trinitro- cellulose is 
made into papers or a thin pulp board, which is subjected to a 
bath made of soluble pyroxyline dissolved in a solvent which is 
not a solvent of the trinitro -cellulose. In other words, the gun- 
cotton paper is sized in a collodion bath, which bath may or 
may not contain nitroglycerine; the excess of the bath being 
removed, sheets of the material are placed upon one another and 
pressed together, whereby a body of any desired thickness is 
built up. The mass is then placed in a suitable die or mold 
and multi-perforated in a manner explained further on. The 
hardness and density of the product may be varied within wide 
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limits by varying the consistency of tiie bath or tlie amount of 
size left in the paper, and also by varying the compression. 
The material may then be cut into strips approximating in 
length the powder chamber of the gun, or any length desired. 
Before being perforated a sheet of unnitrated paper may be 
affixed to two surfaces of the body, whereby they will be to a 
great extent protected from ignition during the early stages of 
combustion in the gun, thus causing a greater degree of combus- 
tion to take place within the perforations. Or, the body of 
material may be muiti-p erf orated and dried, and then coated with 
any suitable substance which will delay ignition of the surface. 

The old black and brown powders being but compressed 
mechanical mixtures, were unsuited to that special form of grain 
consistent with the production of the highest ballistic results. 
With the introduction of smokeless powders, made of a dense 
and tenacious colloid of gun-cotton, or of gun-cotton and nitro- 
glycerine, it became possible, by a special system of multi-per- 
forations, to produce a grain which will burn in the desired 
manner, although this result has not been easy of attainment, 
Trinitro-cellulose requires a large quantity of solvent, not only 
to dissolve it, but even to render it plastic, and rods or grains 
formed of it are exceedingly difficult to dry without warping 
and cracking to pieces, and it is difficult to make it take and 
retain the exact shape of the forming die. Consequently, unless 
a very large percentage of nitroglycerine be employed, a com- 
position must be produced which allows working in a much 
drier state than ever heretofore attempted, in order that the 
plastic mass shall retain the shape given it by the die in all its 
geometric details. All this calls for special tools, special pro- 
cesses, and a special compound. 

Two smokeless powder compounds are employed by him; 
one consisting of a compound of nitroglycerine and mixed 
gim-cottons, the other of mixed gun-cottons without nitro- 
glycerine. The first is made by mixing together in a kneading 
machine, at a temperature of about 120° F., 80 pounds of trinitro- 
cellulose of about 13.3 per cent, nitrogen, with 8 pounds of 
gelatine-pyroxyline of 12 per cent, nitrogen (and soluble in nitro- 
glycerine below 100° F.), 12 pounds of nitroglycerine and 35 
pounds of pure anhydrous acetone, adding thereto 1 pound of 
pure urea dissolved in pure methyl alchohol. The mixture is 
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worked in the kneading machine for about an hour at a tem- 
perature of about 120° F., heated by means of a water-bath. The 
mealy mass is then passed between cold rolls and formed into 
rough sheets, which are then converted into smooth sheets by 
passing between slightly wanned rolls. The proper consistency 
for the mass is easily recognized by the experienced workman 
by the sense of touch, but the amount of solvent retained may 
also be easily ascertained by weighing from time to time. Only 
from 15 to 20 per cent, of solvent should be retained when the 
compound is ready for stuffing or molding into grains. 

The smooth sheets are compactly wound about one another 
to form a roll of the diameter of the press cylinder, the ends 
preferably being trimmed. The press is kept warm by means 
of a water-jacket having a temperature of about 120° F. The 
press being filled, the cylinder is preferably exhausted of the air 
within the spaces unfilled by the powder, and the mass pressed 
hard against the head to solidify it. The forming die is now 
affixed and the compound forced through it at a pressure of from 
3000 to 4000 pounds per square inch, emerging in the shape of 
multi-perforated cylinders. The smaller the grain the softer 
should the material be and the higher the pressure required to 
force it out. The rods are cut into grains about 3 diameters 
long, placed on shelves in a drying-room, and when partly dried 
finished in a vacuum. 

In the other composition 80 parts of trinitro-cellulose, 19^ 
parts of gelatin -pyroxy line and J^ per cent, of urea are used. 
Owing to the absence of nitroglycerine, which facilitates the 
molding operations, slightly more solvent is left in the material 
before pressing. It is impossible to evaporate the last trace of 
solvent from either of the compounds, " but as the quantity re- 
mains forever constant, and never escapes, it does no harm." 

The peculiar influence of urea is well illustrated by its use in 
the manufacture of celluloid, such as photographic films, which, 
in case they are cut from a block of compressed material, and 
not made by flowing a comparatively thin solution on glass 
plates, or by an equivalent method, could not be produced with- 
out the use of this substance, as the temperature to which it is 
necessary to subject the material causes such slight decomposition 
as to discolor the product. Urea counteracts this by neutraliz- 
ing the nitrous acid as fast as it is formed. Urea has the further 
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advantage that it is decomposed by nitrous acid into carbon 
dioxide, water and nitrogen, leaving no solid product behind, 
while it is not an active alkali and its presence has no effect 
whatever upon the nitro- compounds with which it is combined. 

When soluble pyroxyUne is combined with trinitro-cellulose 
in suitable proportion it has the peculiar effect of rendering the 
compound plastic and enabling it to be molded with very much 
less solvent under the influence of an elevated temperature. 
This effect resembles that produced by camphor combined with 
celluloid pyroxylin. It furthermore renders the final product 
more tenacious and less liable to crack. 

This is followed by illustrations, with descriptions, of a large 
number of different forms of perforated grains. No novelty 
seems to be claimed for them except " a rod or strip of powder 
having transverse perforations as a new article of manufacture." 

In the discussion Mr, McNab observed that Mr. Maxwell Lyte 
had, about i868-6g, introduced a smokeless powder in France 
which closely resembled the form described by Mr. Maxim. 
While Dr. Dupre said that the use of urea was a practice which 
he had always set his face against, as it was equivalent to, say, 
adding boric acid to milk to mask a want of cleanliness or of 
honesty in the milk trade. If a powder were well made it ought 
to stand without urea or any other masking body. It appeared 
to him that Mr. Maxim wanted to produce a powder that burnt 
more rapidly as combustion proceeded. The greater the pressure 
the more rapid was the combustion, and no peculiar shape of the 
pellet was needed to ensure this. 



In the Jour. Am. Chem. Soc. 19, 388-389; 1897, C. C. Parsons 
describes a " Method of Drying Sensitive Organic Substances," 
which he has successfully employed in drying wood-paper pulp in 
some investigations in nitrating it for a smokeless powder. The 
process consists in completely immersing a weighed portion of 
the substance to be dried in about six times its weight of oil 
in an evaporating dish. The dish containing the oil is placed 
in a drying closet kept at 240° until the oil has attained this 
temperature, when it should be weighed and the weighed sub- 
stance is then immersed in it. There is a slight effervescence 
during this operation, which is the greater the larger the amount 
of moisture present. The whole is returned to the closet for a 
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few minutes and then weighed again, and this is repeated to 
constant weight. The loss is moisture. The oil prescribed is 
what is commercially called a straight paraffin oil, £ree from 
animal or vegetable oils or fats or foreign mineral substances, 
perfectly neutral, 0.92 sp. gr. (22.05° B)- 435° flash test, 500° 
fire test, and about 550° B. P. The object of the high fire test 
is to ensure the oils being so free from volatile matter that 
none will be carried off with the moisture of the substance. The 
oil must be heated in advance, as it absorbs moisture from the 
air when exposed. 

We have noted already the danger of explosion from the 
contact of sodium peroxide * and combustible agents as proved 
by Dr. A. Dupre. In the }our. Soc. Ckem. hid. 16, 492-494; 
1897, in " A Note on a Possible Source of Danger of Fire during 
the Transport of Barium Peroxide," he shows that a mixture of 
wood-meal and barium peroxide inflames when struck by a 
two-pound steel weight falling 40 inches upon a steel anvil or by 
a glancing blow with a wooden broomstick. 



Mr. G. E. Barton presents in the Jour. Am. Chem. Soc. 19, 
500-509; 1897, an admirable article, " On the Manufacture of 
Dynamite," In our review of Guttmann's " Manufacture of Ex- 
plosives," f we have referred to his failure to give the American 
practice in this manufacture, Mr. Barton's paper supplies this 
deficiency. It may also be read in connection with description 
of the Adeer factory referred to below. 

William H. Krug and J. E. Blomen give, in the Jour. Am. 
Chem. Soc. 19, 532-542; 1897, the results of their laboratory 
experiments on the " Commercial Preparation oE Nitro-naph- 
thalenes." The paper opens with some statements regarding the 
commercial uses of the nitro -naphthalenes which include many 
instances of proposed use that have never gone into practice. 
The authors give the results of many experiments made to 
nitrate naphthalene, and find that it is impossible under the con- 
ditions existing to prepare nitro-naphthalenes from «-naph- 
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thalene-sulphonic acid; that nitro- naphthalenes are best pre- 
pared by treating naphthalene with a mixture of sulphuric and 1 
nitric acids; that the highest yield is obtained when an excess 
of sulphuric acid is used; that the degree of nitration, as charac- 
terized by the melting point, increases with the amount of sul- 
phuric acid present, though an excess has the opposite effect 

To obtain nitro- naphthalenes for commercial purposes it is 
best to use nitric acid of 36° B. The amount of sulphuric acid 
to be used varies with the nitration degree desired, and ranges 
from 4:1 (nitric : sulphuric) for low melting products, to 3:2 for 
the higher derivatives. Too large an excess must be avoided, 
as it chars the product and produces a tarry useless end product 
In all cases the product of these processes is a mixture of different 
nitro-naphthalenes. 



" The great Dynamite Factory at Adeer " is the title of a 
popular illustrated article published by H. J. W. Dam in 
McClure's Magasine 9, 823-836; Aug., 1897. The article is 
jauntily written and somewhat misleading, but from it we gather 
that the works contain 450 separate structures, covering 400 
of the 600 acres owned by the Nobel's Explosive Co. at this 
place; that 200 girls and iioo men are employed in the factory; 
that the nitrating charge is 1.5 tons of sulphuric and i ton of 
nitric acid to 700 pounds of glycerine, giving a yield of 1500 
pounds of nitroglycerine in 55 minutes running time, the lead 
converter with compressed air being used; that all persons enter- 
ing the "danger area" are rigidly and repeatedly searched, and 
that all metallic objects — watch, money, penknife, scarfpin, 
match-case, matches, and keys — are taken from one, while the 
women are forbidden wearing pins, hairpins, shoe buttons or 
metal pegs in their shoes or carrying knitting, crochet or other 
needles; that the employees in the danger area are conspicuously 
uniformed, nitrators in scarlet, carriers of explosives in dark 
blue, smokeless powder men in light blue, cartridge girls in 
dark blue; that the constant absorption of the nitroglycerine 
stimulates the amorous tendencies of the employees ; that maga- 
zine shoes of rubber or leather must be worn in every danger 
house; that the dynamite made here contains about one pound 
of carbonate of ammonia to twenty-five of kieselguhr and 
seventy-five of nitro-glycerine; that special magazines are pro- 
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vided for testing the behavior of the various explosives during 
exposure for long periods to high and low temperatures; and 
that thirty thousand tons of dynamite have thus far been trans- 
ported on English and Continental railways without an accident. 
The site of the factory, on a barren waste of sand-dunes, stretch- 
ing for one and three-quarter miles along the sea, was selected 
by Mr, Nobel in 1871, 

Arms and Explosives 5, 151; 1897, in its report of the annual 
general meeting of the Nob el- Dynamite Trust Co., Ltd., says 
that the chairman stated that their trade with Mexico was threat- 
ened by the United States factories, and " in order to protect this 
trade they were considering the advisability of establishing facto- 
ries both in the east and the west of the United States." The 
New York Herald recently records the purchase of upwards of 
600 acres of land in Middlesex county, N. J., for this purpose, 
where a factory is to be erected which it is expected will give 
employment to upwards of 1000 men. 

Through the courtesy of Lieut W. R, Quinan we are in re- 
ceipt of the following interesting " Account of an Explosion " 
which occurred September i, 1896, at the California Powder 
Works, Pinole, CaUfornia: 

"On September i, about 1.05 p. m., there was a disastrous 
explosion at these works, resulting in the killing of four white 
men and eight Chinamen, the destruction of the new nitrogly- 
cerine house, the nitroglycerine storehouse, the mixing house, 
and the usual damage to many other buildings. The nitrogly- 
cerine house and storehouse were part of the new works recently 
built at great expense to the company. Of this plant, the am- 
monia refrigerating plant and acid cooling house escaped without 
serious injury. These new works had only been running three 
days. 

" The trouble originated in the nitroglycerine house. Some 
buckets of nitroglycerine were drawn by the workmen from a 
waste tank in the basement of this house and brought up to 
the wash-tank floor and placed on a platform built around the 
wash-tanks. It was left there a few minutes preparatory to 
dumping it into the wash-tanks. Water was being drawn into 
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these tanks (or the purpose. While the men were waiting 
the tanks to fill — not more than a minute, some of them sa; 
nitroglycerine in the buckets decomposed spontaneously, 
without immediate explosion. There was no other 
cerine stored in the house at the time. Two charges were still 
in the mixers, about ready for discharge. There were four men 
in the house. The foreman, William Ray, was in charge of the 
mixers, the other three were below on the wash-tank floor, where 
they had just been engaged in bringing up the buckets. All the 
men ran when they saw the evolution of fumes from the backets. 
Exactly what took place can only be guessed at in detail, but 
this seems about the course of events; The decomposition in the 
buckets was accompanied with a puff, which probably scattered 
the fuming oil into the scale or weighing tank, thence into the 
filter tank below, thence it followed a rubber-lined V-gutter to 
the storehouse 250 feet distant. The switch was still in place 
in this house, and the decomposition was communicated to the 
remnant of a charge, probably about 600 pounds, still in one of 
the store tanks. A stream was running at the time from this 
tank in a V-gutter or flume to the mixing house, about 1400 feet 
distant. The decomposition having reached a body of the liquid, 
an explosion took place, which was transmitted almost instantly 
to the mixing house, destroying the flume on the 'way, 

" All the men killed were at the mixing house. Three out 
the four white men were caught by an unlucky chance. Ti 
were on the ' supply car,' engaged in delivering nitre at the rear. 
Our track scales being out of order, they were weighing it on a 
portable scales brought from the warehouse, which made them 
a quarter of an hour later than usual on that trip. Crater, 
foreman of the packing house, had just come to give an on 
for powder in time to meet his death. 

" A few minutes, not more than two at most, after this 
plosion, the mixers in the nitroglycerine house exploded, 
troying everything connected with that building except soi 
sheds covering the outside waste tanks at the foot of the hi 
This explosion probably came about in this way : The steam- 
supplying the engine was broken by the explosion at the st( 
house and the machinery was stopped. Fresh glycerine 
have run into the mixers from above, or fire may have reach) 
them from the decomposing oil below. 
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"This explosion differs from most in this: the men who saw 
the trouble begin lived to tell the tale. This was due to a feature 
in the new works. As fast as the nitroglycerine was made, 
purified* and filtered, it was run away to the storehouse. If 
there had been any quantity in the house all the men would 
probably have been killed and we should have had another 
mystery with a dozen plausible theories, all of which would have 
been wrong. 

" We have learned a valuable, if disheartening, lesson. It is 
that the nitroglycerine collected from the waste tanks is much 
more dangerous than ordinarily believed. The plan of handling 
it in buckets is the usual one in factories. We were not blind 
to its dangers, and took precautions not in general use, to purify 
it to a certain extent before it was drawn from the waste tanks. 
Its sensitiveness is no doubt due to an excess of impurities 
deriveB from the wash-water. 

" When the trouble started, the conduit leading from the nitro- 
glycerine to the storehouse was fairly drained. It was about 
time for the switch in the latter building to be turned. This was 
a long pivoted trough delivering into a tank of water when out 
of place. The man on this duty was detained a few moments 
too long in handling the buckets. If the switch had been broken, 
there is good reason to think that no serious harm would have 
resulted from the decomposition in the buckets, 

" It is well to note as having a possible bearing on the cause 
of the trouble, that the quantity of nitroglycerine in the waste 
tank was unusually large. There were ten buckets of the stuff 
drawn off and carried up to the wash-tank floor. Nothing un- 
usual was noticed in doing this. One of the men remarked that 
it was uncommonly clear and free from slums. The quantity was 
large for this reason: In addition to the usual quantity carried 
over mechanically from the wash-tanks and a little run down 
from the second separation, the nitroglycerine collected from the 
refrigeration of the waste acids at the cooling house was also 
run down into this tank as well as the wash-waters. This nitro- 
glycerine was regarded with some suspicion, but it was given 
three careful washings in a lead wash-tank before it was allowed 
to run down. 

" In regard to our waste and catchment tanks, we had a very 
elaborate system. Besides the one in the basement, from which 
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the sensitive oil was drawn, we bad one at the acid coolii^i 
house and two at the foot of the hill below the nitrog-lycerine 
house. These escaped, though they had quite a quanti^ of oil 
in them. They were all built on the same pattern. Each tank 
was lead-lined, twelve feet long inside, and drained to one comer. 
Each tank was divided into four compartments by heavy lead 
curtains hanging down within a few inches of the bottom, 
each compartment there was an air jet to keep the bottom liquid 
agitated. At the lowest point of the tank a jet of fresh water 
was introduced to produce a circulation and wash out any acid 
that might be present. Each tank had an overflow at the end. 
In regard to the chance of an accumulation of acid in the waste 
tank, this was rendered impossible. Water was flowing through 
the tank constantly, and the strong soda from the wash-tanks 
had to pass through the catchments going down under the par- 
titions in close contact with the bottom liquid which was being 
stirred by the air-jets. The arrangement was intended to give 
the waste nitroglycerine a preliminary washing before it was 
drawn off. That it should have been so prone to decomposition 
in spite of all the care taken is very strange. 

"The simplest view to take of the matter is this: Nitro- 
glycerine, as the immediate product of the nitration of glycerine 
by mixed acids, is a complex substance. It probably varies con- 
siderably in composition from the presence of varying quantities 
of the lower nitrates and other impurities (some of which are 
unstable), depending upon the quality of the acids and the 
glycerine. With these natural and unnaturul impurities adhering 
to it its behavior is very uncertain. Fortunately the impurities 
are soluble in fresh or alkaline water, and can be removed, 
leaving a liquid which is fairly stable and well defined in prop- 
erties. 

" The waste nitroglycerine collected in the catchments consists 
of that carried away mechanically in washing, and also of that 
precipitated by neutrahzing the acid water, as both acid and 
alkaline waters dissolve more than fresh water or neutral solu- 
tions, and this waste nitroglycerine is especially dangerous, 
because it contains an excess of impurities from contact and 
mixture with the wash -waters. 

" We were using an American glycerine — a brand which up to 
the time we had regarded as a standard in purity and good 
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behavior. For obvious reasons I do not mention the name of 
the manufacturer, 

" This explosion had several curious features. An explosion of 
nitroglycerine proper is free from fire; that, for instance, in the 
storehouse, a building which had double wails and floors packed 
with sawdust, though it made match-wood of the building, did 
not leave a scorched chip behind it. That in the mixers was 
very different. These were steel vessels with mechanical stirrers. 
In the short time intervening between the stopping of the stirrers 
and the explosion the oil had only partially separated from the 
acids. The explosion was violent enough to destroy the building, 
but a large portion of the nitroglycerine was an emulsion in 
the acids and escaped explosion, being scattered with the acids 
over an immense space. The breeze carried the magnificent 
yellow cloud toward the north. Grass fires were started in the 
stubble at a hundred different points within a radius of half a 
mile. For the first hour or two after the explosion the energies 
of our men were absorbed in fighting these fires. This was not 
dangerous work, except in the vicinity of the sheds covering 
the waste tanks still left standing at the bottom of the hill, near 
the site of the nitroglycerine house. It was rightly suspected 
that these tanks contained nitroglycerine (we recovered about 
250 pounds from them next day). The fire was burning fiercely 
near them, and had already attacked the shed covering the last 
catchment — a small tank about twelve feet beyond the large 
waste tanks. The flume connecting this with the waste tanks 
was also on fire. Every few minutes there would be a report 
like a pistol shot, showing that the fire was coming in contact 
with small quantities of the liquid. In spite of the danger, some 
of our men were hastening to the rescue of the waste tanks, 
when the small tank exploded and did the work for them. The 
water in the tank was scattered around, and this, with the blast, 
completely extinguished the stubble, the flume was blown away, 
and although the large shed was badly wrecked, the waste tanks 
with their dangerous contents were saved. This is one of the 
rare instances in which a small explosion prevented a larger and 
a more s 



A profusely illustrated article by Framley Steelcroft in the 
Strand Mag. 73, 498-506; May, 1897, entitled "Explosives," 
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gires brief popular accounts of soine amon^ the more extensive i 
explosions which have occurred. Perliaps the most i nierestii y I 



f the pictures 



E the photographs ot the Johanucs- 



j gircn 
burg explosion of February lo, 1896, and that of the great 
of smoke from the Antwerp explosion of September 6, 18S9. 






General Hawlej- introduced in the U. S. Senate, >faT 3, 1897, 
as S. 1874, 55th Congress, ist session, a bill entitled " To r^ulate 
the importation of gunpowder, nitroglycerine and other ex- 
plosive substances," which is the same as that given in No. XXVI 
of these notes.' No further action seems to have been taken 1 
than to refer it to the Committee on Commerce. 

Mr. Richard J. Friswell, in a paper " On the Properties <rf 
Nitro-benzene," Jour. Chem. Soc. 71, 1010-1013: 1897, says that 
during the severe cold of January*, 1886, he obtained crystals 
from a drum of nitro-benzene which were 2Y2 inches long, i 
inch broad, ^ inch thick, and weighed 15 grams. From such 
pure material he determined the constants of mononitro-benzene, 

getUng the following: Specific gravity of solid, da -^^1.344, 

liquid, (/a ^=1.222; ^=1.2116; ^=1.1931 

4 4 4 

on fusion, 0.099804. Contraction on solidification, 0.099837. Boiling \ 
point at 760 mm., 209° corrected. 

Nitro-benzene is remarkable as giving a strongly colored | 
vapor which resembles diluted chloric acid, and is visible in a | 
2 inch layer, and very marked in a 6 to 8 inch layer. 

An editorial of the Eng. and Mining Jour. 64, 242; 1897, on ' 
"Magazines for Explosives in Coal Mines," states that "the 
mining laws of most countries forbid the storage of explosives 
in magazines directly connected with the underground workings 
of collieries, though a few countries permit a small supply to be 
kept in such places. Thus the Austrian regulations permit 100 
kilograms, but the magazines must be at least 100 meters from 
any gallery or shaft through which persons are passing. In 
Saxony depots to contain 75 kilograms are allowed not less than 
50 meters from shafts and to meters from galleries, while larger 
amounts may be stored according to regulations prescribed 
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specifically by the mining authorities. According to the French 
and Belgian laws, only enough explosives for a single day's 
work may be taken into the mine. Great Britain and many of 
her colonies have similar laws, and the anthracite and bituminous 
laws of the State of Pennsylvania are not in this respect essen- 
tially different from the more stringent of the European. 

" Some of the French colliery managers, however, have desired 
to go further than the most liberal allowances in other countries, 
and several years ago made application to the Minister de 
Travaux for permission to store underground as much as 2000 
kilograms of explosives. This application was referred to the 
Commission du Grisou, and under its direction numerous experi- 
ments have been carried out during the past four years to deter- 
mine to what extent this practice might be safely allowed. M. 
Ledoux, Ingenieur en chef des Mines, has recently made a report 
on the subject to the Commission du Grisou, which is pu Wished 
in Vol. XI. of the Annales des Mines, 1897. 

" The existence underground of large masses of high explosives 
which are likely to be ignited involves a great number of prob- 
lems. In the opinion of the French Commission which studied 
them, the dangers resulting from the invasion into the mine 
workings of the vast volume of gases of an explosion were 
most grave. It was conceived, however, that these dangers might 
be obviated by the interposition of a buffer to work automatically 
between the magazine and the main gallery of the mine. A sys- 
tem was devised, therefore, whereby in case of explosion a 
stopper fitting tightly like a piston in the connecting drift would 
be thrown by an explosion against an annular shoulder, thereby 
sealing the drift and confining the expanded gases. A series of 
experiments performed on a small scale proved that this device 
would work satisfactorily, but the Commission would not endorse 
it unreservedly until a test on an actual working scale should be 
made. The interest of the Comite Central des Houllieres de 
France and the Cie. de Blanzy in the matter enabled the Cora- 
mission to make the desired experiments at Blanzy in December, 
1895. A charge of 500 kilograms of 75 per cent, dynamite, 
enclosed in a gallery of 10 meters length and 5 meters square in 
section, so that the density of the charging was as i : 100, was 
exploded. The buffer, cylindrical in shape, was 1.5 meters in 
diameter and 1.5 meters long. It was built up of two-thirds 
cardboard and one-third of wood. It was thrown back against 
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an anoular seat .25 meter wide. The chamber was 20 meters' 
below the surface and was approached by an adit 50 meters long. 
The experiment was successful in every respect. No effect was 
observable beyond a dull rumbling sound, and no gas apparently 
was projected into the gallery of access. 

" The Commission du Grisou has now laid down the following 
rules under which large quantities of explosives may be stored 
underground. Black powder is not permitted; caps cannot be 
kept in the same magazine with the explosives; boxes of explo- 
sives must be opened in a special chamber at least 20 meters g 
from the magazine, and never in the latter. The illuminatiffl 
of the magazine must be exclusively by safety or electric lamps3 
boxes of explosives must be placed on shelves or benches, and 
never superposed; the quantity of explosive must be governed 
by the size of the magazine, so that the density of charge shall 
not exceed i:ioq; good ventilation of the magazine is indis-g 
pensable. 

"The arrangement of the entries of the magazine, position ( 
the magazine with respect to the surface and the working gal- * 
Icries of the mine, and the proper construction of the automatic 
buffer are described at considerable length; tor these details 
reference should be made to the original paper. 

" As to the charge-density, which, according to the commis* 
sion, should not exceed i : 100, it is necessary to explain that t" " 
is worked out from the subjoined formula i, while 2 gives thd 
pressure produced by the explosion of a given weight of ex-| 
plosive: 



" In these formulae ^ is the weight of the explosive in kilo 
grams and V the volume of the chamber in liters, while f and a 
arc coefficients depending upon the explosive. Thus in a cham-^ 
ber 5 meters square in section, containing 25 kilograms of dyna-J 
mite in a box of 0.33 meter long, the volume V is 5.0 X 0.33 = 
1.65 cubic meters:^ 1650 liters; and the charge -density, accord- 
ing to the formula, is 25-^1650 — 0.01515. If f = 9,360 andl 
a = o.?og, the pressure of an explosion in this case will not exceed^ 
142 kilograms per square centimeter, while it the charge-density 4 
were 1:2 the pressure would be 7250 kilograms. With thigfl 
disposition the pressure is independent of the quantity of explo- 
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sive in the magazine. The length of the magazine would be 
equal to C-^75, in which C is the weight of the explosive, or 
for 2000 kilograms about 27 meters would be required. 

" The position of the powder magazine is an important ques- 
tion, but the arrangements prescribed by the French commission 
for safety when it is located underground are so elaborate and 
expensive that it is doubtful if any besides managers of very 
large collieries will care to adopt them, notwithstanding the 
obvious advantages that are to be gained from storing explosives 
in this manner. 

" In this connection, however, it is not out of place to refer 
to the carelessness with which dynamite is often stored under- 
ground in metal mines in States of this countrj' where there are 
no regulations on the subject. There are numerous instances 
where the magazine is a small chamber opened from a main 
working gallery, and separated from it by nothing but a light 
door, not always tight, while within it the explosive is stored 
and handled with a carelessness that is appalling. That there 
are not more serious accidents from this source is doubtless 
because the practice is not very general, and prevails usually only 
in small mines where seldom more than a small amount of 
powder is on hand at any one time. There is no excuse, how- 
ever, for such an accident as that at the Belgian mine at Lead- 
ville. Col., in September, 1895, where six men were killed and 
four more were injured. The supply of powder at this mine, 
kept in an underground magazine, exploded, the precise cause 
of the explosion being unknown, and caused a fall of rock which 
imprisoned the gases of the powder, thereby suffocating six of 
the gang of men who were at work 100 feet from the magazine." 

The exports of explosives from Germany according to U. S. 
Consular Reports 53, 253; March, 1897, '^^^^ as follows: 



In spite of the closest competition, this year's business will be 
better than last year's. Sporting powder has hardly held its own, 
owing to the fact that there is a decrease in the world's demand 
for this article, yet German sporting cartridges, especially those 
which are loaded with smokeless powder, are in large demand. 
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"These prices are net at depot; freight, and therefore total 
cost, varies with the distance of consumers from depot. Blasting 
gelatine forms 60 per cent, of the total consumption. 

" The Transvaal is the finest market in the world for mining 
explosives, therefore, and all the world's manufacturers have 
been eager to compete, but in vain, as the Nobel group is in 
possession under the government grant and fixes prices its own 
way. The mine owners have repeatedly proved that with free 
trade their explosives would not cost much more than $11.40 
a case, against the present average cost of $24. 

" The costs per ton mined vary from 25 to 75 cents, while in 
other parts of the world isolated mines show 10 to 25 cents; 
10 cents is the Alaska-Tread well figure, and that is an isolated 
mine in remote Alaska. The special levy made by this monopoly 
on the industry here probably reached a total of $6,250,000 up 
to the end of 1896. The charge for 1897 will be $2,500,000 more 
than it would be with free competition, subject only to police 
and safety regulations, 

'■ The consumption of dynamite, of course, varies per foot 
driven or sunk, or per ton raised, in the various mines with the 
various rocks dealt with. The cost of explosives per ton mined 
varies from 32 to 84 cents in the gold mines, and from 10 to 30 
cents in the coal mines ; gunpowder for the coal mines and other 
explosives for gold and coal mines are also barred entry into the 
State; and scientific advances and improvements in mining ex- 
plosives are not allowed to benefit these mining ventures, unless 
the monopolists introduce them, 

"The above is the mine owners' view and experience, but the 
monopolists claim that there is no such thing as ' free trade in 
mining explosives ' outside the United States, 

■' They say that the Alaska-Tread well figures are useless, for 
theyareforalow-gradeexplosive that would not work in the Rand 
quartzites. They have spent $4,500,000 cash in building a new 
factory in the Transvaal, and for that risk and expenditure they 
claim a right to a monopoly. The mine owners retort that they 
want to buy all mining materials in the best and freest markets, and 
they are prepared for cancellation of the contract under fair com- 
pensation and taking it over as a mines factory on a co-operative 
system, selling out at cost price. The fight is ten years old and 
no end in sight. Doubtless, owing to the very intensity of the 
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economic evil, a remedy will ensue soon; probably the gov* 
ment will buy out the concessionaires and content itself with 
police supervision of explosives. Then the mines can have a 
co-opefative bctory or bur in the cheapest and best markets. 

"The foUowing figures of dynamite costs for the year 1896 
in one of the best-managed deep-level mines are of interest. 
During 1896, 8331392 cubic feet of rock were blasted; 64.100 tons 
of rock were removed, and 10,885 lineal feet of driving and 
sinking completed. D>-naniite cost per cabic foot blasted, (L8 
cents; per ton of rock removed, $1.15; per foot lineal, $6.85. The 
work done was the development usual in gdtii^ at ore and 
expo^g it by levels." 

The Eig. and MimMg Joter. 64, 244; 1897, saj-s, r^arding tl 
*" Dynamite Manufacture in British Columbia " : " There are tl 
establisfanients in this province where explosiv 
tnred for imniiig purposes. The Hamilton Powder C 
Montreal, has wosks at Xortbfield, near Nanaimo, and ti 
Powder Cboqiany, ol San Francisco, CaL, has works at ( 
Bvp, a few mites from Victoria. .\ third and small ] 
making dynamite near Balfour, near the entrance to I 
arm of Koolenay LaJce. At Victoria sulphuric, nitric and 4 
ddoric acids are \>ob% made by the Victoria Chemical Wch 
wind si^ipfy the powder mafrabctnrcrs." 



The imp or tao t service wfaid the late A&ed Xobd rendoed'fl 
in the derrfopme nt of oiodeni explosives makes it appcofnate"! 
diat a brief mention, at least, of his life and wixk should I 
recorded in these Xotes. We are indebted to the coartesy i; 
the wdi-known Ingcnicur-Conseil P. F. Chalon for a 1 
l£ Tem^ tA Friunaiy 18, 1897. which contains : 
accomd of NobeTs life, with an attempted analysis c 
actcr, togetber with nmd private information. We f 
so m ewh a t extended iMography of Nobel, with a portrak j 
in Arms wtd Exfbskn 5, 54"55; 1897, while the cu rre nt [ 
has given nmch regarding him. 

From these sources we gather that Alfred Nobel was I 
of Swedish parents in Stockholm. October 31, 1833. 1 
third oi four sons. Sbovtly after Alfred's birth his btfaer n 
to St. Pnersbmg, where he mannEactmed gunpowder I 
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Russian government, invented a torpedo and erected the engi- 
neering works which have since become well-known for the small 
arms and agricultural implements produced in them. 

Alfred Nobel was educated as an engineer and chemist, his 
studies being carried on in Russia, Sweden and England, His 
linguistic attainments were extensive. He was an omnivorous 
reader, and took a lively interest in the progress of science, 
being especially devoted to chemistry and to social science. 

He began the commercial manufacture of nitroglycerine in 
Sweden in 1862. Notwithstanding the extreme hazard attending 
this enterprise; that his younger brother was killed by an explo- 
sion at these works not long after their establishment; that the 
manager of his newer works at Krummel, near Hamburg, was 
killed in 1864; that numerous other disasters occurred; and that, 
as a result of these accidents, the transportation and use of the 
explosive were interdicted by law, Nobel persisted in his investi- 
gations by which to perfect the processes of manufacture and 
purification and the methods of transportation and use, and 
eventually achieved such success that factories for the manufac- 
ture of nitroglycerine are now established in all parts of the 
world and the output has risen from 11 tons per annum in 1867 
to over 15,000 tons per annum to-day. 

His first patent for " a mixture of ordinary gunpowder with 
nitroglycerine" was taken out in 1863. He invented "Dyna- 
mite," in which the nitroglycerine was absorbed in and retained 
by a porous solid, like infusorial silica, in 1866. In 1875 he 
invented " Blasting Gelatine," in which the nitroglycerine is 
incorporated with soluble gun-cotton to form a plastic, jelly-like 
mass, and in 1887 he invented " Ballistite," which is formed from 
the same materials as the preceding one, but in which the 
soluble gun-cotton is in such large proportions that the product 
is a soUd celluloid-hke body which bums, but does not detonate, 
and which is therefore used as a propellant. With these as bases 
he formed many mixtures adapted to special purposes. 

These, with the discovery of the method of firing by detonation, 
are the more notable among the many achievements of this 
daring and resourceful man. There seems to be little record of 
his writings, but we note " Les explosifs moderaes," • which 
was delivered as a lecture before the Society of Arts, London, 



u 



* Paris, Lahure; 



73S NOTES ON THE LITEtLATURE OF EXPLOSIVES. 

May 21, 1875, and " A has les armes," which has been translate 
into several languages. 

It is a pleasure to relate that he secured a well-merited rewi 
for his enterprise and application, and that from his inventions 
in explosives and his association with the firm of Nobel Brothers 
& Company in the development of the petroleum fields of Russia 
he accumulated an enormous fortune. 

He died December 10, 1896, at his villa at San Remo, and 
when his will was opened he astonished the world by his munifi- 
cence and the novel uses to which his bequests were to be put. 
This is best described in the following extracts from the report, 
of Minister Ferguson, published in U. S. Consular Reports,! 
54> [201], 330-331; 1897: 

" I inclose an extract from the will of Alfred Nobel, dated Paris*] 
November 27, 1895, and which, after disposing of aboot- 
2,000,000 kronor in legacies to relatives, servants, etc., directs 
that the remainder be devoted to the objects set forth 
extract given below. The amount thus devoted to the advance- 
ment of science and literature is estimated to be between 
30,000,000 and 35,000,000 kronor, and it is thought that it will 
yield 3 per cent, per annum income, or from $240,000 to $270,000, 
to be annually distributed in five prizes. Each individual prize 
will therefore be worth between $48,000 and $55,000. 

" Messrs. Ragnar Sohlman, of Bofors, Sweden, and Rudol 
Liljequist, of Stockholm, Sweden, who now resides at Bengtsf< 
Uddevalla, are named executors. I have written to them 
information. 

" I understand that several of the heirs at law of Mr, Nobd; 
are contesting the will, and that it may possibly be years befoi 
the executors will be able to distribute the prizes." 

The extract is as follows: 

" M7 total remaining lortnne, when capitalized, shall be disposed of h 
the following way; When the capita) has been converted ij 
secorities by the trustees, it shall form a fnnd. the interest of which shaS] 
be distributed annually as prizes to those persons who shall hare i 
dered humanity the best services during the past year. The interest si 
be divided into five equal portions, which shall be distributed as lollows:! 
One-fifth to the person having made the most important discoTcrj or I 
a in the stieace of physics, one-fifth to the person who has n 
it eminent discovery or improvement in chemistiy, one-fifth Inl 
r having made the most important discovery with regard to I 
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physiology or medicine, one-fifth to the person who has produced the 
most distinguished idealistic work of literature, and one-fifth to the per- 
soti who has worked the most or best for advancing the fraternization 
of all nations and for abolishing or diminishing the standing armies as 
well as tor the forming or propagation of committees of peace. The 
prizes for physics and chemistry shall be awarded by the Royal Swedish 
Academy of Science; that given to works of physiology and medicine by 
the Carolinska Institute at Stockholm; the prize for literature by the 
Royal Swedish Academy at Stockholm; and the prize given to the propa- 
gators of peace by a committee composed of five members who shall 
be selected by the Norwegian Storthing. It is my absolute wish that 
no importance shall be attached to any difference of nationality in 
awarding the prizes, which, consequently, shall be given to the most 
competent person, whether Scandinavian or not." 

A rather vigorous criticism of the provisions of this will is to 
be found in The Spectator, p. 47, Janiiary 9, 1897. 

Bruno Thieme, of Sieburg, Germany, has been granted U. S. 
Patent No. 541,899, of July 2, 1895, for a "Process of making 
Nitropentaerythrit " for use as an explosive. The claims 
cover a method of producing a compound for use as an ingre- 
dient in explosives, termed nitropentaerythrit, by treatment of 
pentaerythrit (produced by the condensation of acetaldehyde 
and formaldehyde in the presence of ]ime) with concentrated 
nitric and sulphuric acids. 

The reaction given for the formation of the pentaerythrit by 
the above process is 

4CH,0 + C,H,0 + H,0 — C(CH,OH), + HCOOH, 
and for the formation of the nitropentaerythrit he gives 
C(CH,OH}, + 4HNOs — QCH^NOJ, -f 4H,0. 

The synthetic method for preparing pentaerythrit is given in 
Annakn 265, 316. 

Pentaer>-thrit naturally suggests the body known as erythrite 
(also erythrol, erythro-glucin, phycite and butane tetrol), which 
is regarded as a tetracid alcohol, having the formula C4Ha(0H),, 
Erythrol occurs free in the Protococcus vulgaris, and is found 
combined with orsellinic acid, as erythrin, in many of the lichens 
and algae. Erythrol may be obtained from erythrin by saponifi- 
cation with sodium hydroxide or milk of lime. It is readily 
soluble in water, difficultly soluble in alcohol, and insoluble in 
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ether, Erythrol possesses a sweet taste, and crystallizes front \ 
water in large quadratic crystals. 

When dissolved in fuming nitric acid nitroerythrit, or better, 
erythryl nitrate, crystallizes in brilliant plates which burn with a 
bright flame and explode like nitroglycerine when struck. 

On the further study of " Nitrogen Chloride," W. Hentschel 
{Ber. Berl. Chem. Ges. 30, I434-I437; 1897) finds that it is solu- 
ble in benzene, chloroform, carbon disulphide and ether; that 
the substance may be preserved in the solutions for some time in 
the dark, but that it decomposes rapidly on exposure to a bright 
light, and that the solvents present so diminish the sensitiveness 
of the nitrogen chloride that, for instance, a 10 per cent benzene 
solution can be ignited or poured upon a red-hot plate without 
a serious explosion resulting. The solutions are sulphur- 
yellow, strongly refracting liquids. The solution in benzene is 
easily obtained by adding ammonium chloride to a 5 per cent, 
solution of sodium hydroxide which has been treated with 
chlorine, and agitating the mixture with benzene. About seven- 
eighths of the active chlorine of the aqueous solution is con- 
verted into nitrogen chloride and there is obtained a clear. 
Strongly refractive sulphur-yellow liquid possessing the repulsive 
odor characteristic of nitrogen chlorides. 

The benzene solution, on decomposition by sunlight, gives 
nitrogen and benzene hexachloride; the carbon disulphide solu- 
tion gives sulphur chloride; the carbon tetra-chloride gives nitro- 
gen and chlorine; while the chloroform and ether solutions yield 
ammonia in place of nitrogen, ammonium chloride separating 
out and hydrogen chloride and chlorine being evolved. The 
chloroform also yields a trace of hexachlormethane, and the 
ether a liquid which boils at 80° to 150° and which contains 
chlorine and reduces silver chloride. 



In a paper on " The Naval Weakness of Great Britain," by 
Sir Charles W, Dilke, Casster's Mag. 12, 425-440; 1897, after 
speaking of the necessity of a more complete preparation for war, 
he says: "In addition to the deficiency in those battleships, the 
numbers of which are vital to us, there are, as I have said, some 
points of doubt which are disagreeable to contemplate. The 
French carry high explosive shells in all their ships, and they 
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count upon the rapid destruction of the unarmored and of the 
lightly armored portions of our battleships by means of these 
shells in an engagement, and believe that the poisonous fumes 
which the shells emit would render large portions of our arma- 
ment unusable. 

"Our own sailors think high explosive shells unsafe, and the 
fifty H. E. shells per ship that are now carried by our Channel 
squadron (and there are none, I believe, carried by any of our 
other ships) seem to have been taken on board to satisfy public 
opinion. I am told that the fuses are at the wrong end, so that 
they are useless for armor piercing, because we have found that 
we cannot safely use them with the fuses at the right end. The 
French say that they can so make use of theirs, 

" We do not appear to be in possession of shells of the same 
construction as the French shells, which are carried in the tropics 
in refrigerating chambers. Our officers generally think our own 
H. E. shells both useless and dangerous, and probably in time of 
war would drop them overboard. This is not the case with the 
French, and, therefore, presumably the French have a safer and 
better pattern of melinite shell than that which we have been 
able to supply; and it must be remembered that the French 
communicate to the Russians the whole of their inventions, and 
even manufacture, when necessary, for the Russian government. 

" French authorities state that melinite is safer than picric 
acid, and this, which is the basis of a common yellow pigment, 
is carried everywhere. In the report on the French naval budget 
for 1897 it is admitted that the French navy and the French 
army hold different views as to the power of piercing thin steel 
armor with H, E. shell. 

"The navy contend that they can at least explode thin shells 
within the plate, thus making a big hole, and that all behind 
will soon lie open and be swept by a fire in the explosions of 
which no man can breathe." 



Through the courtesy of H. M. Inspectors of Explosives, we 
have been enabled to secure a copy of the second edition of " A 
Dictionary of Explosives," * by the late Lieut-Col. J. P. Cundill, 
R. A., which is entirely rearranged and brought up to December, 



I R. A., which i 



■ London, Eyre & Spottiswoode, 1 
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1894. by CapL J, H. Thomson, R. .\. A coiDparison with the* 
first edition shows that the topics are now arranged in alphabetical 
order, instead of the inconvenient subdivision into classes of the 
former edition: that the introductory matter has been increased 
from 15 up to 44 pages, and the dictionary" proper from 108 up to 
183 pages, it having at the end a valuable " Index to Ingredients " 
of explosives. Owing to the misuse which has been made of the^i 
former edition, this book can now only be purchased by 
of the Home Office. 

The Smokeless Powder Company, Limited, has issued U 
circtilation the lectures delivered by L. G. Duff Grant at thi 
Museum of Practical Geolog\\ October 28 and November 4, 
1896, under the title "Smokeless Powder; its appliances, prac- 
tice and purpose"' The lectures are issued in two parts, the 
first being devoted to a general sur\-ey of explosives and smoke- 
less powders, the second to a description of the works of the com- 
pany and the results obtained with their product. This second 
pan is quite extensively illustrated. It «-otild appear from thei 
statements on pages 12-14 °^ Part I that die position of ci 
is not yet assured. 




" Xitro- Explosives," t by P. Gerald Sanford.is announced as ^ 
practical treatise on the properties, manufacture and analyas « 
nitrated substances, including the fulminates, smokeless powdi 
and celluloid. The book shows that a conaderable amount t 
matciia] has been collected, but the act infrequent " slips ^ 
show that he is not practically familiar with the arts about whkJ 
he wTites, while errors in proper names, which are by no i 
infrequent, show that he has been careless in reading or transcrib' 
ing. The errors are so frequent as to mislead any but those whi 
are thoroughly conversant with the subjects treated ot 



Thro*^ the courtesy of Professor Loots Amateis, we are i 
receipt of "Ascanio Sobrenx Xotine Bngnfiche." t by P*rofc 
Vincenxo Fiiwx This i^ipears as a tcprint from VoL 31 of t 



r Co. Ud. Ho ibte. 
t Londoft, CnAj, Lodnrood ft Soa. Sm^ ajo pp. 43 CI. 
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Annals of the Academy of Agriculture of Turin. Tiiere is ap- 
pended a list of the published writings, numbering 133 titles, 
from which it appears that, in addition to his notable discovery 
of nitroglycerine and his researches on other explosive nitrates, 
he gave much attention to mineral analysis, collaborated in 
research with Avogadro and other eminent chemists, and pub- 
lished a manual on chemistry as applied to the arts, in four 
volumes. He was bom October iz, 1812. 

J. B. Bailliere et Fils, Paris, announce " Les explosifs et les 
explosions " au point de vue medico-legal by P. Brouardel, 
Dean of the Faculty of Medicine of Paris, and " Dynamite et 
dynamiteurs," Les engines anarchistes, 1894, no author being 
given. 



The eminent bibliographer. Dr. H. Carrington Bolton, has 
just called our attention to a " Bibliographical Index to the 
Russian and Foreign Literature of Explosives from 1529 
to 1882," * by A. Heckel. We are able to quote the title 
only, as the work itself is not accessible to us. It is a curious 
coincidence that this work should have appeared simultaneously 
with the annotator's " Index to the Literature of Explosives," 
and it is to be noted that neither of them is recorded in Gutt- 
mann's Bibliography appended to his " Manufacture of Explo- 
sives," published in 1895. 

Arms and Explosives 5, 741 1897, contains an extended review 
of "A Bibliography of Guns and Shooting, "f by " Wirt Gerrare," 
in which the work is spoken of in the most approving terms. 
The main body of the work appears to have been brought up to 
July, 1894, and an appendix added to bring it up to the end of 
1895. The author's name is William Oliver Greener. It is odd 
that the reviewer should have omitted to give the date of publi- 
cation, which is presumably 1896 or 1897. 

The Neues vom Biichermarkte of the Mitt, gegcn. ArtiU. n. 
Genie-Wesens, page 439, 1896, simply notes " Das Dynamit und 
seine cultur-historische und technische Bedeutung," j by Nobel. 

•St. Petersburg, 1886. t Roxburghe Press. $ Wien, 1896. 
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*'A Hand-book of Modem Elxplosives," * by M. Eissler, is the 
second edition of a now well-known book first published in 1890. 
This new edition is enlarged by about one hundred pag^ and 
fifty illustrations. The principal additions treat of the testing of 
the materials for the manufaicture of nitroglycerine, the recovery 
of the spent acids, and the properties of irozcn nitroglycerine ex- 
plosives^ while an entire new chapter is devoted to nitrogelatine 
and gelatine dynamite in their practical s^plications. It is unfor- 
tunate that the book should be marred by errors, and especially 
that the formulas given for calculating the results of analysis in 
the tests of adds should be \^Tong. 

^ London. Crosby, Lockwood & Son, 1897. 8vo, 406 pp. 153 ilL 




Indiana. (See No. 83.) 



Commander C. H. Stockton, U. S, Navy.— I am very glad to know 
that a movement is again under way to reform the present system of 
messing on board ship. It would be a good thing for the service if 
matters of this kind would attract more attention, even if it went so far 
as to deaden the efforts of those man-milliners in the service who devote 
so much time to the endeavor to change the uniforms of the personnel 
to the exclusion of more vital matters. 

The present system of messes, with incompetent and often broken- 
down landsmen as cooks, with at times dishonest caterers and with gen- 
eral waste and mismanagement, is a failure, and upon most stations 
abroad causes our vessels to leave behind a trail ol unpaid bills from the 
men, which is a discredit to the service and a reflection upon our internal 
organization. 

The failure on the part of the men as individuals and messes to meet 
their bills promptly causes advanced prices on the part of the buniboat 
men or compradores, and in order to secure the custom of the men it 
is not unusual on the Asiatic station for a system of advances in cash 
from the compradores to arise, which causes many individual debts, 
leads to illicit trading and affects the disciplinary methods of the class 
system of the ships. 

I recognize the consolidated mess as an improvement if it does not 
rest upon the foundation-stone of the canteen, and provided further if 
the canteen does not rest upon the foundation-stone of beer. Would the 
system as presented in the paper under discussion work in small ships 
and without the canteen? 

Apparently every facility has been afforded the consolidated mess of , 
the Indiana for a fair trial, and I have little doubt that if the efforts 
continue, and if the system of Lieut.-Comr. Delehanty, which I under- 
stand does not depend upon the canteen, is also developed and experi- 
mented upon, it is most probable that from the two some proper system 
may be evolved. 

There are considerations that must not be ignored, considerations that 
exist more particularly upon stations other than those of our home 
waters. One is the necessity for keeping ships in readiness for sudden 
calls, either for military or other duties. This involves a constant sup- 
ply on board of certain staple provisions not readily obtained. One of 
these is hard bread, which is not an article obtainable in foreign markets 
at a moment's notice. On the Asiatic station bread is not kept on hand 
as a commercial article, and the least time taken upon that station to 
have baked good hard bread is one week. A detention of a ship with 
empty bread rooms, suddenly wanted for distant service, would be a 
very awkward matter. 

I hope any change in mess arrangements will not create any addi- 
tional yeomen. There arc apt to be in most small vessels too many 
petty officers for the enlisted personnel, and in no instance is there 
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greater extravagance in this respect than in that of yeomen. The num- 
ber o( yeomen could be reduced one-half without detriment to the 
; in these vessels. 



Use of Altjuinvu is Naval CoNSTsucnoN. (Nos. 82 and 83.) 
Professor A. H. Sabin. — My own (unpublished) experiments have 
shown that rolled aluminum plates have a foliated structure, and while 
rather slow on the sides of a plate, 
lets on the edges. A plate an eighth 
ough by immersion in sea water {in 
ntirely destroyed to a distance of an 
IS swelled up to a thickness of three- 
bundle of paper. The plate experi- 
I inented on was pure aluminum and was not exposed to galvanic action, 
ns to me that this throws light on the corrosion around boU- 
ind the like: the water gets in, and then it destroys the metal 
I around the edge of the hole. This agrees with the statement on page 
530 that the joints swelled and strained the rivets. No doubt the pres- 
I ence of some other metal aggravates the trouble by inducing galvanic 



the corroding 

it is rapid and penetrating where it 
1 inch thick was not rusted the 
sk) in eight months, but was e 

inch from the edge, and the edge w. 

eighths of an inch, looking like 
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) coat aluminum so as to effectually protect it 
" pipe coating " described in my paper gives 
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quite practicable t 
from sea water. The ' 

practical protection. The trouble with any coating Is that it is liable 
to be scraped or worn off, and I do not see how this difficulty can ever 
be avoided. For example, it is of very little use to depend on a coating 
for protecting the sides of a hatch, because it will be rapidly worn off, 
while an air pipe or a cowl may probably be kept in good condition for 
a long time. Even if it gets scratched off m places, these may be re- 
touched by some suitable air-drying varnish; but no coating can ever 
be depended on for resistance against constant wear. No coating has 
ever been applied which is of considerable thickness, and in the nature 
of things it is liable to be worn ofT and scraped off. I have no con- 
fidence in protecting the outside of the bottom of a vessel by any coat- 
ing if the metal is aluminum; on steel, which is so much less liable to 
corrosion, it may possibly be of some substantial use. All our experi- 
, ments show, and I think have fairly proved, that by far the best protec- 
tion is given by a properly made baked coating; and this is reasonable, 
for if the material used will stand the heat it is hardened and made more 
impermeable, while its adhesiveness is not lessened. It is entirely prac- 
ticable to apply this process to articles of considerable size; it has 
already been used on pipe sections twenty-five feet long and five feet in 
diameter, and it can be quite as well applied to even larger objects. It 
would, of course, be advantageous to get the same results with a coating 
not needing baking, but it has not yet been done. Some of the var- 
nishes have, however, given very excellent results. If a varnish is used 
it should be of special quality, and a considerable number of coats 
should be applied — not less than three, and probably eight or ten would 
be better. I have no doubt that in this way aluminum may he efficiently 
protected; but if the coating is scraped off the protection ceases at once. 
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GROUND GLASS TUBES FOR USE WITH THE NAV- 
IGATIONAL SOUNDING MACHINE. HOW 
TO MAKE THEM ON BOARD SHIP. 
By Lieutenant J. B. Bush, U. S. Navy. 

The glass tubes used with the Thompson Navigational Sounding Ma- 
chine are ccated inside with a chemical which changes color when wet 
with salt water. 

After a tube is brought up from the bottom, the distance from the 
closed end to the line of discoloration shows how much the air within 
the tube was compressed by the water, and, measured on the scale pro- 
vided, gives the depth to which the tube was sunk. 

Among the disadvantages connected with the use of these tubes are: 

(1) Their great cost. 

(2) The number of soundings is limited to the supply of tubes. 



t always be renewed when needed, 
ruined by salt air or water getting to the coating 



(3) The supply c 

(4) The liability U 
before using. 

(5) The coating sometimes assumes a sort of porous condition that 
causes the water to discolor the coating above its real height and then 
indicate too great a depth. 

The Bassnett "sounder" and the Thompson "recorder" sometimes 
used in place of these tubes are: 

(i) Very expensive, and therefore ships seldom carry more than two. 

(2) They require constant and intelligent care and frequent examina- 
tion and adjustment. 

(3) They are very liable to injury in letting go and in getting them 
on board again. 

(4) They add considerably to the resistance of reeling in, and there- 
fore increase the danger of parting the wire. 

(5) They cannot be sent to the bridge for the inspection of the cap- 
tain, as the glass tubes are on board some ships. 

Glass tubes with their inside surfaces ground make perfect substitutes 
for the Thompson chemical tubes and are free from all the above faults 
and can be readily made on board. 

The principle of these tubes is that dry ground glass is translucent- 
light passes through it, but you cannot see through it; when wet, ground 
glass becomes transparent and looks like plain glass. So the height of 
the water in the tube is marked by a sharp, clean-cut change from the 
white dry ground glass to the colorless wel ground glass. This effect 
is readily shown by wetting the finger and making a mark with it on an 
ordinary piece of ground or frosted glass. 
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Tie years ago by the writer, and 
sounding machines demonstrated th< 
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■ with ship's and 
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boat's 

Two or three wires were taken from a lo-foot length of copper wire 
rope which had been a lightning conductor. One end of this strand of 
made fast to a beam overhead and the other rove through 
the glass tube and held in the left hand. The wires were wet and then 
covered with powdered glass. The tube was then slid up and down the 
until its inner surface was ground by the powdered glass rubbing 
against it. If the strand of wires is kept taut the wires lie close together 
and the tube slides with very little friction; when the strand is slacked 
«p the spring of the wires, caused by the twisting when they were 
laid up in the rope, forces them out against the inside of the tube and 
the friction is very much increased. By putting the foot through the 
bight of the strand, between the tube and the left hand, the friction can 
be controlled exactly. Not over a dozen motions up and down of the 
tube (through the distance of a foot or less) are necessary. The wire 
rope not being at hand, common copper wire can be used to make the 
strand and a twist given it before the tube is put on. 

Powdered emery can be used in place of the powdered glass, but the 
latter works perfectly and can be made by crushing any kind of glass 
and sifting it; it ought to be of the fineness of that used by engineers 
for grinding in valves. Any kind of glass tubing can be used; old 
Thompson tubes answer perfectly. They must be 24 inches long to 
make use of the scale provided with the Thompson tubes. This length 
need not be exact, a quarter-inch or so not making a perceptible differ- 
ence. After grinding, the tube is washed thoroughly and dried, and will 
then be white inside. 

To put on the cap: The caps used on the Thompson tubes are ordinary- 
percussion caps with the fulminate removed. The end of the tube is 
dipped in melted ordinary sealing wax and the cap is put on while the 
wax is hot. Care must be taken that the wax is not loo fluid and that 
the tube is not dipped too deeply, otherwise the wax will extend down 
in the tube front the end and the readings will be that much too small. 
It must only cover over the end, not enter the bore. 

After these tubes are once used, the salt which adheres to the inside 
sometimes remains damp and prevents the tube from drying properly. 
In this case the cap and wax must be removed by holding the end of 
the tube in a flame, the tube washed out, dried and wrapped. The same 
process must be gone through with if moisture should collect in the 
tube while not in use. If the tubes are kept on deck in a tin tube (such 
Thompson tubes come in), with their closed ends up and a half- 
inch or so of oil in the bottom of the tin tube, they ought to keep ready 
for any length of time. 



EFFECTS OF SMALL-CALIBERED RIFLE BULLETS. 

All recent reports seem to indicate that the great military nations 
have gone too far in the reduction of the calibres of their small arms. 

French officers who were present at the Dahomey expeditions state 
that the bullets of the Lebel gun did not stop the advance of the natives. 
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A number of heavily wounded warriors, shot through and through, ad- 
vanced up to the very French lines and did not break down until some 
time after the attack. 

Similar reports come from Madagascar. Officers of the marines re- 
port that the bullets of the Gras gun, used in the Soudan and at Tonkin, 
were much more effective than those of the 8-mm, Lebel gun in Mada- 

In Chitral the English used the Lee-Metford 7.7-mm. rifle, and it was 
frequently observed that one of the enemy was hit but failed to tall. 
The natives called the rifle the child's gun, on account oF its smallness 
as well as because they were not afraid of it. 

In the battle of Makaland a native was struck by six bullets, in the 
ankle, about the knee, near the hips, and in the head. The last-named 
wound was made by a bullet entering the nape of the neck and coming 
out at the mouth after knocking out several teeth. The wounded man 
had strength enough left to betake himself to an English field hospital 
to have his wounds bandaged. He had fully recovered in a very short 
time after. The surgeons attached to the expedition were able to observe 
that even very heavy wounds did not cause the falling down of the 
wounded; they not only continued to march, but even continued fighting 
for some length of time after they had been hit. 

After Jameson's raid in the Transvaal the wounded of both sides 
were treated in the same hospital at Kriigersdorp. The surgeons testi- 
fied that the wounds caused by small-calibered bullets were very smooth; 
the very narrow wound of entrance closes of itself, and hemorrhages, the 
principal cause of weakness in the wounded, were very slight. One of 
the wounded at Krugersdorp was shot through the lungs, yet after a 
few days of treatment the wound was healed and the patient discharged. 
When these things became first known in England there was intense 
excitement, and many newspapers loudly complained because the Martini 
guns had been so hastily supplanted by the Lee-Metford rifle. 

The Italian Paravicino-Carcano rifle, model l8g:, calibre 6.5 mm., 
sending a bullet of 155 grains weight with a velocity of 2320 feet per 
second, was named " the rifle which does not kill " by the Abyssinians. 
The Italian mihtary journals repeatedly hinted at the possibility of the 
defeat of General Baratieri having been due to the ineffectiveness of the 
new Italian small-calibered weapon in stopping the rushes of King 
Menelik's troops, and deplored the absence of the Vetterli rifle. The 
Italian Colonel Nava, who for some time was a prisoner of the Abys- 
sinians, was able to observe a great number of Abyssinian wounded. He 
remarked that all wounds not touching vital organs healed with great 
rapidity, and he came to the conclusion that the new weapon of the 
Italian infantry was decidedly less deadly than the old one. He also 
reports that the Abyssinians had given it the name, " the rifle that does 
not kill." This name gives food lor thought, for it is certainly the 
first time that a weapon of war has been thus characterized. Colonel 
Nava's reports were corroborated by other witnesses of the effects of 
bullets of different calibres in this campaign. Comparing the losses of 
both sides in the battle of Abba Carima, the loss of the Italians was 
estimated at 14,000 dead and a very few wounded, whereas the Abyssinian 
loss was 4600 dead and a considerable number of lightly wounded. One 
witness concludes that the new Italian gun did not impress any fear 
upon the enemy, whereas the Vetterli and the Gras rifles had inflicted 
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fia surface of 10 square feet. Experiments have, according to Dingler's 
Journal, as yet been made with boats only up to iS feet in length. Larger 
boats are said to require comparatively less fin surface and to move 
taster. With a small boat a speed oE 5 kilometres, over 3 miles, was 
obtained on a sea which was stirred up by a strong wind from the south. 
One application of this new type of boat has already been found. We 
know that oil smooths the waves; but the oil drifts with the wind, and 
the remedy is hence of little use to crafts saiUng in the teeth of the 
wind. For the benefit of fishing smacks partiouiarly, Linden has con- 
structed little wooden boats to carry nothing but oil bags. They are 
taken out in tow and afterwards despatched to quiet the sea around, or 
to allow the boats to make for the shore. These wooden boats are 
steered in the simplest possible manner. They need no rudder. The 
fins are inclined, or the boat is unsymmetrically loaded. If she leans 
over to the right, she will move to the right. By properly inclining the 
fins the boat may finally be made to describe a circle. These wooden 
boats, which are supplied by S. Reitzenbaum, of Berlin, have received 
—Engineering. 






LANDING OPERATIONS IN RUSSIA. 

This year's landing operations in Russia were eminently successful. 
On one and the same day, August 25, two landings of troops on an 
? scale were made, viz, at Odessa, the 15th division of infantry, 
unted batteries, two Cossack divisions, a company of marines; 
t Sebastopol, three regiments of infantry of the 13th division, four 
mounted batteries, four companies of sappers and miners, a Cossack 
division, and a company of marines were embarked in boats and vessels 
of the Black Sea fleet, besides seven hired vessels. 

After 24 hours at sea, and after having by means of feint demonstra- 
tions misled the defending land forces (consisting of the 34th division 
of infantry, with its artillery and the 7th Cossack regiment), the troops 
were landed in the neighborhood of the little town of Skadarsk. On 
account of the many horses and wagons, the landing had to be kept 
up during the night of August 26 to 27, the landed troops having had 
a successful engagement with the defending corps. During the whole 
of the 27th constant engagements took place between the two attacking 
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ivisions re-embarked, which operation was 
> it depended entirely upon fleet facilities, 
i, on account of shoal water, were anchored 
it.-^Deutsche Ueercszeitung. 



SYSTEM OF FOG SIGNALS. 

Numerous systems of signals to lessen the dangers ol navigation in 
tog have been suggested. All of them are meritorious from a naval point 
of view, but they fail in practice. The latest is from Professor E. C. 
Pickering, director of Harvard College observatory, who presents a 
method of determining the position of a vessel in a fog based upon the 
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velocity of sound. If two fog horns of different pitcfi be placed at 
equal distances from the middle of a channel or entrance to a harbor, 
and be sounded simultaneously at regular intervals of about a minot^ 
Professor Pickering says it will be evident that a captain of a vessel wili 
be able to locate his position with a fair accuracy by noting when the 
sounds of [he horns are heard. If the two sounds are heard at the 
same instant the vessel will be in the middle of the channel, and if they 
are heard after one another, it would be possible to judge from the 
interval between the two how much the vessel is out of the middle of 
the channel. For vessels passing one another, Professor Pickering sug- 
gests that each should whistle or blow the horn or siren as soon as the 
sound is received from the other vessel. Then, if they are five miles 
apart, each will whistle every fifty seconds, and the distance in miles 
between the two vessels can always be determined by dividing the 
intervals in seconds by ten. It is claimed that by placing two different' 
fog whistles on a long steamer, one at the bow and the other 
stem, and arranging that the sounds emitted by both should be heard. 
together by an observer standing at the bow, many collisions might be 
prevented. Instructions could be given to sailing vessels to keep quiet 
so long as both signals were heard separately, for they would then be 
in no danger, but to fire a gun or make other loud noise when both 
whistles were heard together, for they would then be in front of the 
These various methods may be combined indefinitely, accord- 
j to a circular pertaining to the system, but, says the Marine Revttw, 
is probable that the signals will never be given a trial, as they are 
D complicated, which is the objection to all such systems. — Engineer. 
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TONNAGE OF THE WORLD'S LEADING STEAM- 
SHIP LINES. 

Fairplay, of London, publishes an interesting table of statistics, giving I 
the tonnage in actual use by the i6 largest steamship companies of the I 
world. It is compiled from the latest reports of the Bureau Veritas | 
and Lloyd's Register, together with other authorities, and shows a 
glance how the great mercantile marine companies compare with each' 
other. According to the statistics thus available, it appears certain that 
the claim that the Hamburg-American line is the largest shipping com- 
pany in existence is a just claim, beating, as it does, the largest British 
company according to tonnage (the Peninsular & Oriental Steam Navi- 
gation Company) by 3805 tons gross and 10,154 tons net. The following 
is the list: 

British — Coupabibs. Gross. Ni 

P. & O. Steam Navigation Company (London) 283,140 164,836 J 

British India Steam Navigation Company (London). ..351,429 162,4831 

T. Wilson, Sons & Co. (Hull) 159.793 I03<45D I 

Pacific Steam Navigation Company (Liverpool) 128,336 77,?74 •? 

Cunard Steamship Company, Ltd. (Liverpool) 119,471 65,0 

Ismay, Imrie & Co. White Star Line (Liverpool) 114,290 68,264 1 

German — 

Hamburg-American Line (Hamburg) 286.945 174.990 I 

North German Lloyd (Bremen) 265,613 132,126 
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German — cohfanlbs. Grots. 

Hamburg South American Steam Navigation Company 

(Hamburg) 100,646 

Hansa Steamship Company (Bremen) 84,867 

Messageries Maritimes Company (Marseilles) 229,837 

Compagnie Generale Transatl antique (Paris) 166,701 

Italian — , 
Navigazione Generale Italiana (Rome) 171.041 

Austrian — 
Austrian Lloyd (Trieste) 146,560 

Spanish — 
Compania Transatlantic! (Barcelona) 121,161 

Japanese — 
Nippon Yusen Kabushiki Kwaisha (Tokio) 161,698 



SPEED OF THE ELUDE. 

The 80-ft yacht EUide, built for E. B. Warren, vice-president of the 
Barber Asphalt Co., from the plans of Charles D. Mosher, has made the 
astonishing record of 37. Bg miles per hour. She thus beats the Tur- 
binia's record of 37.7 miles per hour. The Ellide is 80 ft. long over all, 
8 ft. 4 in. beam and 3 ft, 6 in. draft. She is of composite construction, 
with a double mahogany skin, fastened by Tobine bronze bolts, and steel 
frames and scantlings. Five steel bulkheads divide the hull into six 
water-tight compartments, and there are in addition a number of copper 
air-tanks. The motive power is a quadruple expansion engine, with 9, 
13, 18 and 24-in. cylinders and lo-in. stroke. The Mosher boiler is prac- 
tically that used in the new torpedo launches and in the submarine 
torpedo-boat now building at the Columbian Iron Works, in Baltimore. 
The speed trial trip mentioned was made on the Hudson River over a 
mile course measured by the U. S. Coast Survey, and this distance was 
—EHgineering News. 



RUSSIAN SMOKELESS POWDER. 

The new smokeless pyro-coHodion powder adopted for the Russian 
Navy has given the following results at official tests: With the 12-inch 
gun of 40 calibres, throwing a projectile of 710 lbs., the initial velocity 
of 2749 feet per second was secured; with the lo-inch gun of 43 calibres 
the initial velocity was 2697 feet per second; the 4.7-inch gun gave 2598 
feet per second with 45-pound projectile; the 3-inch gun gave 2798 feet 
with the lojf -pound projectile. With the 6-inch gun and 88-pound pro- 
jectile an initial velocity of 2880 feet per second was secured. An 8-inch 
projectile fired from a 4S-calihre gun pierced a lo-inch plate of steel 
with a striking velocity of 2847 feet per second, and after passing through 
still had a velocity of 700 feet per sccond.^Le Yacht. 




PROFESSIONAL NOTES. 

TESTS OF ARMOR AND ORDNANCE. 
Armor Tests. 



A Carnegie armor plate, representirg a lot of 500 tons for the 
turrets of the battle-ships Kearsarge and Kentucky, was tested 
Indian Head Proving Ground on the Potomac with excellent results. 
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For testing purposes two 8-inch shells, one a Carpenti 
the other a Wheeler- Sterling, were fired at the plate, 
and the other at a low velocity. Neither penetrated 
plate, but partially welded themselves into it. The test 
entirely satisfactory and insures the acceptance of the 
quent to the test the ordnance officials fired a third projectile 
plate. It was what is known as a capped shell and was fired to 
the penetrating power of projectiles of this character. The results 
satisfactory, the shell, fired at a high velocity, going entirely through the 
plate. The delivery of the soo-ton lot of armor will complete the 
tract which the Government has with the Carnegie Company for the 
supply of armor for naval vessels. It is not expected that any more 
contracts for armor will be entered into pending the settlement of the 
whole armor question by Congress. 

Bullet-proof Armor. 

A bullet-proof armor, invented by Mr. W. Lennard Foote, of Brooklynjl 
N. Y., was recently tested, it is stated, with satisfactory results, 
character of the material is kept secret, but some of the claims made forfl 
it are: That it is 50 per cent lighter than steel plates, having the samcfl 
resisting qualities; it is no n- magnetic, and can be placed around ship J 
compasses where steel cannot; it will not corrode or scale; and whenW 
penetrated by bullets it does not splinter, and the bullet hole closes J 
instantly, thus preventing the entrance of water. The test was made by ll 
shooting at a block of the material 2^5 ins. thick, using a Krag-Jorgensen -I 
and a Winchester rifle. In a preliminary test, made to show the penc- ■ 
trating power of these rifles, shots were fired at a column of 24 ^-ii 
boards placed f/i in. apart. The bullets penetrated all but the two la; 
boards. A shot fired at a ^-in. steel plate bent it badly, and a 54-i' 
steel plate was penetrated. The test shots failed to penetrate the special 1 
armor, and were found embedded in it. with the entering hole entirely I 
closed. A plate of glass placed behind the armor was not shattered, I 
showing the ability of the material to absorb vibrations. The shots were. J 
fired from a distance of 50 ft. — R. R, Engineering Neivs. 

[Englano,] 

Two armor plates, manufactured by Messrs. Cammell & Co., 1 
Sheffield, were tested on board the Nettle, target ship, at Portsmouth, L 
The first plate tested was 6 inches thick, with a superficial area of Sj 
feet by 6 feet, backed in the usual manner. At a range of 30 feet the T 
plate was fired into five times with a 6-inch breech-loading gun, the I 
loo-lb. Holtier forged steel armor-piercing projectile being used in each ] 
case. The penetrations ranged from zj^ inches to 2j4 inches, but a 
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cracks were developed, the plate was capable of resisting five more 
projectiles under the same conditions. In each case the velocity was 
, ig6o toot-seconds, and the projectiles were broken into small pieces. 
The second plate was 4 feet square and 4 inches thick, against which 
three rounds were fired from a S"'"<^h breech-loading gun, the projectile 
weighing 50 lbs. At the first round the projectile had a striking velocity 
of 1400 foot-seconds, and at the other rounds of 1750 foot-seconds. At 
each round the projectile splashed on the face of the plate, and while 
the shells were pulverized, the plates were only scratched. No cracks 
were developed, and, as the plate was apparently uninjured, the results 
in both cases were regarded as highly satistactory.^/oKmal of the Royal 
Untied Service Institution. 

ViCKERS 6-INCH Gun. 

Messrs, Vickers' 6-inch quick-firing gun, in which so much anticipatory 
interest has been taken, has been tried at Portsmouth, and the results 
have surprised even the ordnance officials of the government. It differs 
in many respects from service guns. In the first place it is longer than 
most other 6-inch guns, being 22 feet 6 inches, while 20 feet is the 
usual length of the bore, including chamber. It weighs 7 tons 8 cwt., 
about the same as the service 6-inch gun, but it has great advantages. 
In the first place the breech-block, instead of having the usual uninter- 
rupted screw with screw and plane surfaces alternating, has only two 
plane parts in the circumference, the other screwed parts being of 
various diameters. This gives a lighter breech-block with greater resist- 
ance, since the screw thread is operative round a greater part ot the 
circumference of the block. Again, the cordite charge does not require 
to be in casing, so that in this way the cost of each round is reduced 
by nearly £2, while the saving of the weight of the cartridge casing is 
an important item in the stores. But all these incidental advantages are 
as nothing to the high muzzle energy developed and the consequent 
great penetrative power. The best of our 6-inch guns give a velocity 
of 2200 foot-seconds; this new gun repeatedly developed 2780 foot- 
seconds, the pressure being is.g tons. The striking energy was 5374 
foot-tons, whereas 3356 foot-tons is the highest with our service 6-inch 
guns. This is only equaled by the Elswick 8-inch 20-ton quick-firing 
gun, which with a 2t0-lb. shot and 46 lbs. of cordite develops 535? foot- 
tons, although with a 250-lb. shot they get 6167 foot-tons. The Vickers' 
7-ton g\m, indeed, has got quite 66 per cent, more energy for the same 
size of gun than any other weapon, and there is with this even a higher 
speed of firing. Aiming at a target 3000 yards off the gun was fired 
at the rate of one round per 10 seconds, while unaimed shots were fired 
at the rate of one shot in g'A seconds. This equals the ordinary per- 
formance with loo-lb. shot, while with the 250-lb. or 300-lb. shots of the 
8-inch guns, giving little more energy, the rate of firing does not quite 
reach three rounds per minute. The results are regarded as most satis- 
factory, for although the gun was fired in all mo tirr 
showed that it sustained no injury whatever. — United Service Gazelle. 
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Hai Yung. 

On the 15th September the tirst of the three cruisers which are being' 
built for the Chinese Government was launched from the Vulcan Yard 
at Stettin in the presence of the members of the Chinese Legation and 
of the Minister Hsu Chin Cheng, who performed the christening cere- 
mony after the sacrifice, according to Chinese custom, of a pig and 
sheep on board. The cruiser was named the Hai Jung, or Wide Ocean. 
Her dimensions are as follows: Length, 328 feet; beam, 41 feet; draught, 
23.7 feet. When fully armed and carrying 220 tons of coal, the ship will 
have a displacement of 2950 tons and a mean draught of 16.4 feet. She 
has two screws, driven independently by engines which indicate 7500 
H. P., and the maximum speed guaranteed is ig'A knots. The cruiser 
carries three guns of 15 centimetres (5.8 inches) calibre, and eight of 
10.5 centimetres (4.1 inches), by Krupp, all Q. F., six Maxims, and one 
gun for a boat. There are three torpedo tubes, one below the water- 
line and two on deck. Of the numerous watertight compartments, 
several on the water-line are filled with coal. — Journal of the Royal United 
Serviee Instititlion. 

Building Program. 

Since the peace of Shimonoseki China has purchased or ordered the 
following ships of war: 

1. For the Peiyang Squadron; the torpedo cruisers Feiying and Feit- 
ing already delivered. The former has a tonnage of 850, engines 
of 5500 H. P., and a speed of 22 knots. The latter displaces 1000 tons, 
with 2400 L H. P., and a speed of 21 knots. Under construction are three 
armored cruisers, each of 2850 tons, 7500 horse-power, and ig'/i knots 
speed; two armored cruisers of 4300 tons displacement, 17,000 horse- 
power, and 24 knots speed. The three smaller cruisers and the Feiying 
built at Stettin, the others at Armstrong, all to be delivered by spring, 
1898. 

2. For the Nanyang Squadron; delivered are two Schichau torpedo- 
boats of 130 feet length and 24 knots speed, and two Vulcan boats oC 
140 feet length and 24 knots speed. Under construction at Schichau 
works are four destroyers of 195 feet length and 32 knots speed. 

During the late war the crews of the vessels behaved well under fire, 
as a rule, being made up almost exclusively from inhabitants of the 
coast regions, a hardy, seafaring people. The personnel of the officers 
has been reorganized to some extent. There is no commissary depart- 
ment, however. The crew contract at present with the ship's cook. 
The medical department is still in bad shape. There is a lack of cen- 
tralization and no proper mobilizing system. — Deutsche Heeresaeitung. 
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Canopus. 

The Canopus battle-ship was launched from the building slip a 
port. She was designed by Sir W. H. White, and i 
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I perpendiculars by 74 ft. beam by 26 ft. draught. She will be 
fitted with engines aggregating 13,500 horse-power, supplied with steam 
by Belleville boilers designed for a working pressure of 300 lbs. per 
square inch, which will be reduced to 250 lbs. before entering the high- 
pressure cylinders. The designed speed of the boat is i8i^ knots, and 
she will carry 1900 tons of coal. Protection is afforded by an armored 
deck and by belt armor, the latter being 6 in, thick, whilst the barbette 
armor will be 10 in. to 12 in. thick. Plating 2 in. thick, of nickel steel, 
extends from the belt to the bows, and is arranged to support the ram. 
The principal armament of the Canopus will consist of four 12-in. wire 
guns, and there will be an auxiliary armament for twelve 6-in. quick- 
firers, the latter being protected by Harveyed plates 6 in. thick. 

Pelorus. 

The third-class cruiser Pelorus has satisfactorily concluded her trials, 
reaching a speed of 19.7 knots under natural draught. 

Arrogant. 

The second-class cruiser Arrogant maintained a mean speed of 19.6 
knots during the eight hours' full-power trials, with a total of 10,290 
indicated horse-power. During the 30 hours' trial at 2000 H. P. the 
speed was 12.5 knots; with 30 hours' run at 7624 I. H. P. a speed of 17.8 

The coal consumption, as a result of thirty hours' test under varying 
conditions, was as follows; During the first 8 hours the steam cut-off in 
the high pressure cylinder was 51.3 per cent, giving an I. H. P. of 2087. 
The coal consumption for the main engines was 4909 lbs., or 2.35 lbs. 
per I. H. P.; that for the auxiliary engines was 962, making a total of 
2.8r lbs. per I. H. P. After this the cut-off was altered every tew hours, 
varying from 23.8 to 60, giving a mean coal consumption of 2.1 lbs. per 
I. H. P. for the mam engines alone, and 2.8 lbs. with the auxiliary 
engines working, the average speed being 12.48 knots. 

Rolling Gun Platform. 

The Admiralty have ordered designs for a round -bottomed vessel, 
which is to be built for the purpose of teaching gunners to fire from a 
rolling platform. The vessel is to be about 150 feet long, and when 
completed will be attached to the Cambridge, gunnery school-ship. 
Rolling platforms have been in use ashore, but this is the first vessel 
of the kind ever built in the British Navy. — Journal R. U. S. Institulion. 

Chamois. 

The Chamois, torpedo-boat destroyer, built by the Palmer Company, 
of Jarrow-on-Tyne. carried out her second three hours' 30-knot trial at 
Portsmouth on the 23rd of September under peculiar circumstances. 
Starting at 8.45 A. M., the engines had worked up to their required 
speed when the vessel had to return into harbor owing to a hot bearing. 
A new bearing was substituted, and the vessel started again, but the 
steering gear failed to answer, and it was found that a pin had been 
carelessly removed. This defect was made good and a fresh start was 
made, the official trial being at 2.25. On the measured mile, with 397 
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revolutions, a mean speed of 30,568 knots was maintained, and the i 
speed of the three hours' run, with 394.4 revolutions, was 50.23 knots. 
When the vessel returned into harbor with a hot hearing she had to ship 
(resh coal so as to restore her to her proper load, and this occupied 

The Chamois, torpedo-boat destroyer, on the ist inst., left Ports- 
mouth for a 12 hours' coal -con sumption trial at a speed of 13 knots, but 
owing to her falling in with thick weather the trial lasted only ii^ hours. 
While the mean speed of the run was 13,046 knots, the consumptio 
worked out at 1.86 lb. per unit of power; showing that the vessel caul 
steam at this speed for 36 knots per ton of coal, giving her a radius of | 
2880 knots for her full load of 80 tons of coal. 

Mallard. 

The Mallaj-d, torpedo-boat destroyer, built by Messrs. J. I, Thorny- ' 
croft & Co., of Chiswick, left Chatham Dockyard on the 24lh of Septem- I 
bcr for her official full-power three hours' trial, the results being a speed 1 
of 30.096 knots as a mean of six runs on the measured mile, and 30.115 
knots during the three hours' continuous run. The vessel afterwards 
returned to Chatham. 

Crane. 

The Crane, the fifth of the 30-knot torpedo-boat destroyers deliyere 
by Messrs. Palmer, of Jarrow-on-Tyne, carried out her first official trial^ 
at Portsmouth on November loth with satisfactory results. The weather 
was hazy and the sea smooth, but the wind, when the Crane was steam- 
ing against it, was strong. During the last hour the engines were worked 
up to more than 400 revolutions a minute, but the mean of the three 
hours was 395.5. giving a speed of 30.138 knots. The mean of 
on the measured mile gave a speed of 29.62 knots, but the highest speed | 
past the mile was 32.75 knots. While the vessel was running 
mile the air pressure was 2.9 in, and the vacijum 25.2 in. The principal I 
condition of the trial was that she was to make 30 knots with a coal ? 
consumption of 2.5 lbs. per unit of power per hour; but though the J 
consumption was not worked out, it is believed to have been economicaL I 
The engines maintained a mean of 6428 horse-power, working smoothly, 1 
while there was an entire absence of vibration. — Engineering. 

Powerful. 

The Powerful, cruiser, Captain the Hon. H, Lambton, began her i 
torpedo trials, under the direction of the staff of the Vernon, in Stokes 1 
Bay, October i. The vessel is provided with four submerged torpedo I 
tubes, two being abeam and the other two on the quarter, and i 
course of the trials two Whiteheads were tired from the starboard quarter ' 
and one from each of the other tubes. The engines were worked up to 
four-fiiths of their natural power, and the time taken at one of the runs 
over the measured mile was two seconds under three minutes, showing 
that the ship was traveling at the rate of slightly over zo knc ~ 

pedoes were fired while the ship was turning at various degrees 
and the results were regarded as highly satisfactory. 

Illustrious. 

The results of the 30 hours' coal-consumption trial of the Illustrious,. I 
battle-ship, built at Chatham, are as follows: Draught of water, forward, 4 
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., aft, 26 ft. 6 i 



i5 ii. / m., ait, .ai it. u 111.; speed, 14.51 knots; steam pressure in boiler, 
142 lbs. per square inch; revolutions, 83.1 starboard, 83.0 port; horse- 
■">"—■ ■"'" starboard, 3054 port — total, 6155; coal consumption, 1.77 lb. 



per indicated horse-power 



Porpoise. 



for the adjustment o 
trial, on the complet 
She was required I 
pressure, and with 1 
indicated horse -p 



gave the ship a speed of 15!^ knots. 



; R. Adams — after swinging on the isth November 
compasses, carried out a two hours' natural -draught 

on of an extensive refit of hu]I, boilers and engines. 

) develop 220O horse-power, but without any air 

8 lbs. of steam in the boilers the engines gave 2Z37 
r. The revolutions were 132 per minute, which 



SiRIUS. 

The Sirius, cruiser, Captain G. M. Henderson, was taken into the 
Channel on the iSth November from Plymouth for a three hours' 
full -power trial, preparatory to leaving for the Mediterranean station 
with relief crews for the Fearless and the Hebe. The mean results were: 
Steam in boilers, 146 lbs.; air pressure in stokeholds, 0.37 in.; vacuum, 
starboard, 26.6 In.; port. 27.1 in.; revolutions, starboard, 126. i; port, 
126.2; indicated horse-power, starboard, 3427; port, 3476— total, 6903; 
speed, 16.8 knots. — Engineering. 

POMONE. 

The latest addition to her Majesty's fleet, the third-class cruiser 
Pomone, was launched from Sheerness, November 25. She is one of 
eleven practically similar vessels, eight of which are either built or build- 
ing, whilst the remainder are on the programme, and are known as the 
Pelorus class. They are nominally ao-knot third-class cruisers, and 
carry eight 4-in. quick-firing guns as their main armament, with eight 
three-pounders, other small guns, and two torpedo tubes as the secondary 
armament. The displacement is 2135 tons; length, 300 ft.; beam, 36 ft. 
6 in.; draught. 17 ft.; and she is propelled by two propellers with 7000 
indicated horse -power. 

She forms one of a squadron which should prove of great importance 
for dispatch work, as not only can they attain a high speed, but are of 
a siie capable to work well in a heavy sea, and are sufficiently armed 
to give a good account of themselves against torpedo destroyers and 
other vessels of their own class. These vessels have 2-in. protective 
decks, but are otherwise only lightly armored round the gun positions. — 
Engineer. 

Sheikh, 

H. M. S. Sheikh, twin-screw river gunboat, 145 ft. long by 24 ft. 6 in. 
beam (a sister ship to the Sultan, which is now in Egypt), constructed 
by Messrs. Yarrow & Co., Limited, had her official two-hours' speed 
trial in the river Thames, November 4. The draught was only 2 ft, 
carrying a load of 35 tons, and the mean speed for the two hours was 
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11.466 knots, equal to 13.177 statute miles, with only 140 lbs. : 
boilers arc able to work at 200 lbs., so* that a considerably higher speed- 
could have been maintained, if wished. The above vessel is one of 
several building to Admiralty designs for use on very shallow : 
The annament consists of two l2-pounder quick-firing and several auto- 
matic guns. — EnpMeeriiig. 

Condor and Rosabio. 

An Admiralty order has been issued directing two new war-sloops, 
designed by Sir W. H. White, to be laid down at Sheemess Dockyard. 
They are to have a length of 180 ft., beam of 32 ft. 6 in 
load draught oi il ft. 6 in., with a displacement of 960 to 
b« fitted with engines of 1400 H. P. under forced draught, with a sp«ed « 
of 13.25 knots, and tloo H. P. under natural draught, with a speed t" 
12.6 knots. Their armament will consist of six 4-in. and four 3-ponnd« 
Q. F. guns, and they are to be named the Condor and Rosario.— 
of the Royal United Service InstittUion. 

VlNDICTn-E. 



ps,^n 

rd. 
ed j^H 

tham,-^^^ 



H. M. new cruiser Vindictive, which was floated out at Chatham,-* 
Thursday. December g, is of the same class as the Furious. Arrogant 
and Gladiator. The length is 310 fL; breadth, 57 ft. 6 in.; mean draught, 
21 ft.; and displacement, 3805 tons. She is fitted with twin screws, and 
her engines, which have been built in Chatham Dockjrard. will develoi^ — 
with natural draught 10,000 indicated horse-power, the speed of the s' ' 
being 19 knots. There are eighteen boilers of the Belleville type i 
three water-tight compartments. The engines are triple expansion, ' 
cylinders 26 in., 42 in., and 68 in. diameter respectively, and 39-itt 
stroke. The coal capacity is 1175 tons, which wotild enable the ship t 
steam 37J4 days at 10 knots. The fore canning tower is of 8ji-ii 
veyed steel of circular form. From the base of the conning ti 
forged steel communication tube. 4 in. thick, is led down to the 
deck, inside which are the controlling shafting to the steering e 
etc On the bows there is protective plating of 2 in. nickel steel, . 
tie protective deck is composed of two thicknesses — on the flat c 
I in. and one of % in., and on the slopes one of 2 in. and one ol 
The annament comprises four 6 in., six 4.7 in., eight 12-pounder 
three 3-pounder quick-firing guns, one iz-potinder field gun. and 
Ma.-<:im machine gtins. There are two submerged tubes for l8-in. 
pedoes. The complement of olBcers and men is 419. The first 1 
plate was laid down oa January 27th last year. 

E.] 



[Fr^ 

GUICHEN. 



The first-class cruiser Goichen, built as a commerce destroyer, 
successfully launched from the building slip of the Societe des Atelia 
et Chantiers de la Loire at St. Nazaire. October 26. Her dii 
are as follows; Length, 436 ft.; beam, 54 it. 10 in.: maximum draught, a 
ft. 6 in., with a displacement of 8277 tons. She will be provided 1 
36 water-tube boilers of the Lagrafel and D'AUest type, divided i 
't groups, placed before and abaft the machinery; the total gnite s 
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face will be 163 square metres; the heating surface 46gz square t 
She will be fitted to burn either coal or petroleum fuel; and pulve 
will be fitted for the petroleum when it is used in conjunction with 
the coal. The ship will he driven by three screws, and the engines 
are to develop 23,670 1, H. P., giving a speed under forced draught of 
23 knots, with a coal consumption of 160 kilogrammes per square metre 
of grate surface ; under natural draught the engines are to develop 
14,500 I. H. P., giving 105 revolutions, with a coal consumption not 
exceeding 0.87 kilogramme per H. P, per hour during a 24-hour run; 
and it is expected that a speed of so knots will be easily maintained. 
The ship is built of steel, but she is to be wood sheathed and coppered; 
there is an armor turtle-back deck 2.3 inches thick, and a cofferdam 
running right round the ship, to he filled with cellulose or some similar 
substance. The armament will consist of two 6.4-in., six S.S-in. and ten 
i.8-in. guns, all Q. F. The only protection for the 6.4-in. guns will be 
2-in. shields of chrome steel; but there will be a conning tower pro- 
tected by 6-in. Harveyiied steel armor, and communicating with the 
armored deck by an armored tube of similar thickness, and the six 5.5- 
in. guns will be in casemates, also protected by 2-in. chrome steel. There 
are no torpedo discharges. 

D'ESTREES. 

The new third-class cruiser D'Estrees was launched at Rochefort, 
October 27. She is 308 ft. 6 in. long, with a beam of 39 ft., a mean 
draught of 16 ft. 4 in., and a displacement of 2450 tons. Her engines 
are to develop 8500 1. H. P., giving a speed under forced draught of 
20.5 knots. The armament will consist of two 138-mm. (5.5-in.) and 
four loo-mm. (3.g-in.) Q. F. guns, with eight 3-pounder Q. F. guns. 
Her cost will be 5,205,000 francs, and she is to be completed in 1899, 

1 July of last year. She is built of steel, but 

ind coppered, as she is intended for service on 



having been laid down i 
is to be wood sheathed a 



DUNOIS. 



The torpedo-aviso Dunois was launched at Cherbourg. She was laid 
down in March of last year, and is the first of her type to be fitted 
ivith Normand water-tube boilers. Her dimensions are: Length, 241 ft.; 



beam, 27 ft. 6 in., with a disph 
develop 6400 I. H. P., giving . 
will be 137 tons, giving a radiui 
560 miles at full speed. Her 
and six 3-pounder Q. F. guns, a 
Journal of the Royal United Serv 



ment of B90 tons. The engines are to 
speed of 22.6 knots; the coal stowage 
if action of 5000 miles at 10 knots, and 
'pounder 

she wil! have no torpedo equipment.— 

Insliiulion. 



Cassard. 

The new second-class cruiser Cassard has made a successful full-speed 
trial at Cherbourg; the engines developed 10,143 I- H. P., being 643 
H, P. over the contract, with 137.8 revolutions, which gave the ship a 
mean speed of ig.8 knots during the four hours' run; the coal consump- 
tion per horse-power per hour was 0.876 kilogramme. The last trial of 
the Du Chayla, another ship of the same class, was not so successful, as 
the engines only developed 8900 I. H. P., instead of the contract horse- 
power of 9500. — Journal of the Royal United Service Iiulilution. 



L 



762 professional notes. 

Montcalm. 

On November 17th the Minister of Marine signed the c 
the building of an armored cruiser, to be named the Montcalm, by the 
Forges et Chantiers Co. The principal dimensions are to be as follows: 
Length, 456 ft.; beam, 64 ft.; depth, 43 ft.; displacement, 9515 tons. 
Steam is to be furnished by 20 single Normand boilers, or by 8 double- 
ended Normand-Sigandy and 4 single Normand boilers. Furnaces are 
to be fitted for liquid fuel as well as for coal. Three vertical triple- 
expansion engines, each turning a separate screw, to develop a total of 
19,600 horse-power, and giving a speed to the ship of 21 knots. A belt 
of 6-in. armor to extend along the water-line, above which the sides in 
wake of the cellular structure are to be protected by armor varying in 
thickness from 34 to 2ii '"■ A protective deck, and a second thinner 
splinter deck, will complete the protection of the vitals. 

The armament to consist of two ?,6-in. guns, model 1896, placed in 
turrets, one forward, one aft; eight 6.4-in. rapid-fire guns ia armored 
casemates, disposed like those on the Entreeasteaux; four 4-in. rapid- 
fire guns, protected by shields, on the spar-deck; sixteen 47-mm. and 
six 37-mm. guns on the decks, bridges and in the two military tops. 
Two submerged torpedo tubes. The designs are those of M. Bertin. 
The turrets and ammunition hoists to be worked by electricity or hand.—" ■ 
Le Yacht. 

[GEi 

Kaiser Wilhelm II. 

The Kaiser Wilhelm II, just launched, is the sister ship of the Kais< 
Friedrich III, which was launched on July ist, 1896. She i 
entirely of German steel, and her dimensions are as follows: LengI 
377 ft. 4 in.; beam, 67 ft.; and with a mean draught of 25 ft., a displac 
ment of 11,130 tons. Protection is afforded by a ii.8-in. water-line 1 
of hardened steel, tapering forward to 6.4 in., which extends from t 
ram aft for three-foutths the length of the ship, with a depth of 6.5 ft-i* 
the turrets (or the heavy guns have 9.8-in. armor, also of hardened Steel, ■ 
while the guns of the secondary battery are protected by 6-ii 
The armament consists of four 24-cm. (9.4-in.), eighteen 15-cm. (5.9-11.)..^ 
twelve 8.8-cm. (3.3-in.), and twenty small and machine guns, all quiclct 
firers, with six torpedo tubes, five of which are submerged. The engpint 
are to develop 13,000 I. H. P., driving three screws, while the e 
speed is to be 18 'knots.— Journal of the Royal United Service Inslilution. 

Prince Bismarck. 

The German armored cruiser Prince Bismarck, the first of the type y 
built in Germany, was launched on the 25th of September from the Ina 
perial yard at Kiel. She was laid down in April, i8g6. Her length L 
393.6 ft., beam 67 ft., with a displacement at 215.24 ft. draught of io,6sC 
tons. She has three sets of triple-expansion engines, the collecli'n 
power being 14,000 indicated horse-power. The armor belt, which < 
tends from stem to stern, is 7'/i it. deep, and there is also a protective 
deck of 1.9 in., with a second armored deck aft below the usual pro«l 
tective deck. The coal capacity is 1000 tons. There will be four g.6-i^3' 
quick-firing guns in the armor turrets, and twelve 6-in. guns in separate 
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1 small revolving turrets; amidships ten 3.6-in. guns behind 
shelters, and ten i.6-in. machine guns. The cruiser has six torpedo 
tubes for 18-in. torpedoes, all with the exception of the stern tubes 
being under water. The speed is expected to be 19 knots, and the 
ship's complement 560 men. — Engineering. 

Ersatz Konig Wilhelm, 

The Ersatz Konig Wilhelm, which is to replace the Konig Wilhelm, 
is being built by Krupp, to be ready by 1901. Her length is to be 125 
metres, beam 20, draught 7.3, and displacement 11,000 tons. She is to 
have three screws, driven by engines of 13.OOO horse-power in all, and 
it is hoped that she will make 18 knots. Her belt, 30 cm. thick, is to be 
of hardened nickel steel, and the turrets for the heavy guns are to be 
covered with plates of the same metal 25 cm. thick. The ironclad deck, 
which is to protect the vitals, especially the engines and boilers, will be 
7'A em. thick. The armament will be the same as that of the Kaiser 
Friedrich der Dritte. The cost of the vessel will be 14,120,000 marks, 
exclusive of guns and torpedoes. 

The newest torpedo-boat built by Schichau has just begun her trial 
trips. It differs from the older boats only in the engines, which are 
built for greater speed. The eleven armored gunboats of the Wespe 
type will shortly he removed from the active list, and the type itself 
will probably disappear from the German Navy. In 1897-98 the person- 
nel of the German Navy will amount to 23,302 men.— Admiralty and Horse 
Guards Gazette. 

It is stated, on the authority of the North-German Gazette, that the 
construction of dispatch boats for the German Navy will be discontinued. 
Beyond battle-ships and armored vessels lor coast defense, only large 
and small armored cruisers will be built in future. The small cruisers 
will be employed in the same manner and for the same purposes as those 
for which dispatch boats have hitherto been employed. Their decks will 
be protected by armor, and they will be equipped with quick-firing guns. 
Their engines and construction will be such as to enable them to attain 
a very high speed. " As a matter of course," it is stated, " there will 
continue to be torpedo-boats and school ships for the training of naval 
cadets and boys tor the navy." 

[Italy.] 
Emmanuele Filiberto. 
There was launched on the 30th of September, in the presence of the 
Prince and Princess of Naples, at Castellamare, the new Italian battle- 
ship — named after the victor of Saint Quentin and the liberator of Pied- 
mont. Her principal dimensions are: Extreme length, 342 ft.; extreme 
breadth, 68.6 ft.; average draught, 24.5 ft.; and total displacement, 9800 
tons. The engines are expected to give 13,500 indicated horse-power, 
with a maximum speed of 18 knots. The hull is of steel throughout, 
with a double bottom rising to the level of the deck along the entire 
length of the engine-rooms, while from stem to stern extends an armored 
deck of a thickness varying from 2.7 in. to i.s in. The bridge and the 
guns are protected by Harveyized steel armor, varying from ij^ in. to 
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6 in. in thickness, according to position, while the armor of the fore and 
after turrets is 7 in. thick. The armament of the vessel consists of four 
9.9-in. guns, two of which are placed in the fore and two in the after 
turret; eight 5.9-in. quick-firing guns, situated in the central tower; eight 
4.6-in. and eight 2.2-in. quick-firing guns placed laterally on the central 
tower. Ten other small-bore quick-firing guns, distributed fore and aft, 
and four torpedo tubes complete the armament. It is hoped that the 
Emmanuele Filiberto will be ready for service at the beginning of 1899. — 
Engiiteering. 

Garibaldi. 
The Italian armored cruiser Garibaldi was launched on the 26th of 
September at Genoa. Like the Varese, floated some weeks ago, she be- 
longs to the new type of medium-sized warships which has recently 
found favor in the eyes of Italian naval engineers, and ir 
tion of which they appear to excel. Sister vessels to the Varese and 
Garibaldi were built some lime ago for the Spanish and Argentir 
and in view of their satisfactory performances it was decided to 
others of the same type for the Italian navy, adding such improvements 
of detail as experience might suggest. The Garibaldi is of 6840 tons dis- 
placement, with an extreme length of 326 ft. and an extreme breadth of 
60 ft. The average draught is 23 ft. She is protected by an armored 
belt 7 in. thick and 54 in. wide at the prow and 47 in. at the stern. Her 
armament will consist of two 80-ton guns of 254 mm,, say g.7S-in. calibre; 
six 5j4-ton quick-firing guns of 120 mm., say 4.75-in. calibre; and ten 
12-ton quick-firing guns of 152 mm., say S'75'in- calibre; in addition to 
the usual Maxims, mitrailleuses and torpedo tubes. Her engines are 
expected to give a combined total of 13,000 indicated horse-power, with 
a normal speed of 19 knots. The Garibaldi will be ready for ' " 

•-. say S38.ooaJ.« 



I 



t will be about 14,01. 
Naval Budget. 



The Italian naval budget for 1897 , 
personnel is to be increased by 1084 men. The [ 
the completion of the San Bon, E. Filiberto, Garibaldi, Varese, Puglia, i 
Agordat, Coatit. Carlo Alberto, and Vittor Pisani; the armament ot the* 
Garibaldi and Varese; rebuilding the M arc- Antonio- Col onna. The build-f 
ing programme comprises the construction of 89 new vessels, 
first-class battle-ship, two of the second-class, ten cruisers, ten torpedo I 
cruisers, five gunboats, and sixty-one torpedo-boats. — Le Yacht. 

[Japan.] 

New Cruiser. 

Japan has ordered a cruiser from the Chantiers de la Loire, work to | 
be commenced at once. The vessel is to be 446 ft. long, 5gf/i feet b 
23 feet draught, and to displace 9436 tons. Her engines are to develop J 
17,000 I. H. P. and give a speed to the ship of 20 knots. There i: 
a light steel protective deck, and a 6.2-in. steel belt extending the full! 
length. She is to have a battery of 7.8-in. breech-loaders in two turrets,il 
fore and aft, with twelve 5.9-in. quick-firers, eight of which i 
armored casemates, the other four on the upper deck will have shields. 1 
In addition there will be twelve a.g-in. and twelve i,8-in. guns. The j 
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•vessel is to be propelled by twin screws 


with triple 


-expansio 


^^H 


and three groups of Belleville boilers, to 


be built at 


St. Deni 


.—Uniltd ^B 


Service Gaseite. 
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Japanese Ships of 


THE Line 




^H 




Weekly Mail, giving t 


he names ^H 


and tonnages of the war vessels of Japan 


their arma 


nents. and 


the year ^^H 


in which they were iaunched, will no doubt be of inte 


est to ou 


readers: ^^H 




Tonnage. 


Gudi. Wh< 




Fuji (battle-ship), steel 


.i2,64g 


38 


896 ^M 


Yashima (battle- ship), steel 


.12,51? 


38 


896 ^M 


Chinyen* (battle-ship), steel 


. 7,335 




SSi ^^M 


Itsukushima (coast defence), steel . 


. 4,278 


33 




Matsushima (coast defence), steel.. 


■ 4,278 


30 


890 ^H 


Hashidate (coast defence), steel . . . 


. 4,278 


31 


^H 


Takasago (cruiser), steel 


■ 4.M7 


30 


^H 


Yoshino (cruiser), steel 


. 4,216 


36 


^H 


Fuso (ironclad corvette), steel 


- 3.7?? 


25 


877 ^H 




■ 3,709 


24 


^H 


Takachiho (cruiser), steel 


■ 3,7og 


24 


^H 


Akitsusu (cruiser), steel 


■ 3,150 


23 


832 ^^M 


Izumi (cruiser), steel 


.. 2,967 


22 


^H 


Sunia (cruiser), steel 


. 2,700 


24 


895 ^H 


Chiyoda (steel-clad cruiser) 




27 
13 


890 ^H 


' Saiyen* (cruiser), steel 


. 2,300 


Kongo (corvette), wood, with ir 








sheathing 


. 2.284 


I? 


877 ^H 


1 Hiyei (corvette), wood, with ir 










. . 2,284 


19 

IS 


888 ^1 


Heiyen' (gunboat), steel 




Tsukuba (corvette), wooden 


■ ■ i!978 




871 ^H 


Takao (cruiser), steel frame, armored 1,777 


16 


888 '^^1 


Yayeyma (despatch boat), steel... 


.. 1,609 


11 


^H 


Tenryu (sloop), wood 


• ■ i,S47 


12 


^^B 


Katsuragi (sloop), iron and wood 


.. 1,502 


17 


^^H 


Yamato (sloop), iron and wood.. 


.. 1,502 


14 


^^B 


Musashi (sloop), iron and wood.. 


.. r,602 


14 




Tsukkushi (cruiser), steel 


.- 1,372 


13 


^^1 


Kaimon (sloop), wood 


.. 1,367 


13 


1882 ^^H 


Amaiki (sloop), wood 


.. 92fi 


13 


1877 ^^B 


Tatsuta (torpedo gunboat), steel.. 


.. 864 


6 


1894 ^^B 


Iwaki (gunboat), wood 


.. 667 


6 


1878 ^^H 


Oshiraa (gunboat), steel 


.. 640 




1891 ^^B 


Maya (gunboat), iron 


.. 622 


6 


1886 ^^H 


Atago (gunboat), steel and iron... 


.. 622 


4 


1887 ^H 


Chokai (gunboat), iron 


.. 622 




1887 ^^H 


Akagi (gunboat), wood 


.. 622 


10 


1888 ^^B 


Soko" (gunboat), wood 


.. 610 


5 


1865 ^^B 


Chinto* (gunboat), steel 

Chinsei* (gunboat), steel 


.. 440 


7 


1S79 ^H 


.. 440 


7 


1883 ^H 


Chinhoku* (gunboat), steel 


.. 440 


7 


1879 ^H 


Chinpen* (gunboat), steel 


.. 440 


7 


1881 ^H 


Chinchu* (gunboat), steel 


.. 440 


9 


1881 ^^B 


Hosho (gunboat), wood 


321 


5 


1871 ^H 


Kaikyo,* wood 


■■ 1,450 
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Vessels row building are: 

Name. Toiun«». Gum. 

Shikishima (battle-ship), steel I5i037 So 

Kasagi (cruiser), steel 4,078 30 

Chitose (cruiser), steel 4,836 30 

Akashi (cruiser), steel 2,803 24 

Miyako (despatch boat), steel 1,800 12 

The Akashi and Miyako are to be launched this year. The other three ' 
vessels are expected to be completed in 1899. It is stated that the Shiki- 
Khima will be the largest battle-ship in the world. Those marked with 
an asterisk in the above list were captured from China during the war. 
The Kaikyo was captured near Port Arthur; it is pretty old, and is now- 
undergoing repairs and re-armament. There are besides 29 torpedo- 
boats of different sizes. The number of vessels that have sunk or fallen 
into disuse is twenty-six in all. According to the latest information 
from Japan, the Japanese Admiralty have just ordered one large and 
eight small torpedo-boats to be built in Germany. The large c 
be 46 metres long, to have two screws and to steam 28 knots an hour- 
The smaller boats are to be 39 metres long and to steam 25 knots. All 
are to have quick-firing guns. — Engmeering, 



The Naval Expansion of Japan / 



I Russia. 



Whatever truth there may be in the alarmist telegrams which period- 
ically come from the Far East, that war between Japan and Russia i 
inevitable, there can be no doubt that in a comparatively short time the 
naval forces of these two powers will be the strongest on the Pacific. 
In a recent issue we gave a list of the names and the tonnage o( the 
warships of Japan with their armaments, and when it is remembered ■ 
that they are all concentrated within easy reach, it is seen that they form j 
a force which may at any time become a very powerful factor in any ■ 
question which may be submitted to a settlement hy force of arms. 
Charles Cramp, of the well-known shipbuilding firm of Philadelphia, 
recently been visiting the shipyards o! Europe, and he has been : 
prised at the amount of work which is being done for the Japanese. 
He comes to the conclusion that unless Russia and the United States 
awaken to their position in the Pacific, Japan will be able to defy either 
of them in three years, and both together in less than ten years. He 
states that the development of the Japanese Navy since the war is not 
to be described as progress; it is a cyclone, Japan being second only to 
England in naval activity, being ahead of France, much in advance of 
Germany, and vastly in the lead of Russia and the United States. 
Moreover, her ships are all of the best and highest types of naval archi- 
tecture. During the course of his travels he observed the following ' 
ships under construction for the Japanese: 

1. Three 14,800-ton battle-ships, which are well advanced, at Ann- 
strong's, Thompson's, and the Thames Iron Works respectively. 

2. One battle-ship of about 10,000 tons, commencing at Armstrong's. 

3. Four first-class armored cruisers of 9600 tons displacement and 20 J 
knots speed ; two at Armstrong's, one at the Vulcan Works, Stettin, T 
and one at the Forges et Chantiers, France. 

4. Two 5000-ton protected cruisers of about 23 knots speed, ( 
San Francisco, and one at Philadelphia. 
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■ of 4300 tons, ; 



nd about 23 knots, at Arm- 
Yarrow's. 



5. One protected c 

6. Four 30-knot torpedo-boat destroyers a 

7. Four more of similar type at Thompsons. 

8. Eight 90-toii torpedo-boats at the Schichau Works, Elbing. 

9. Four more of a. similar type at the Normand Works, France. 

io. Three 3000-ton protected cruisers of 20 knots, three torpedo gun- 
boats, and a despatch vessel, at the Imperial Dockyard, Yokosuka, Japan. 

II. A fifth armored cruiser of the type already described (5600 tons 
and 20 knots), to be built at Yokosuka. 

And he has no hesitation in saying that the vessels Japan Is building 
in the shipyards of England, France and Germany are superior to any 
vessels those nations are building for themselves, class for class. Dis- 
cussing the question against whom the naval power of Japan is destined 
to be turned, he evidently thinks it will be Russia, for there are many 
points on which differences may arise between that power and Japan. 
The Russian Navy estimates for next year have been prepared and they 
show a total of 8l4 millions sterling, as compared with sji millions five 
years ago, but of that amount 3 considerable part is to be spent on 
navaJ harbors, barracks, arsenals and workshops. For instance, ij4 
millions is to be spent on the extension of Vladivostock harbor, and on 
ice-breaking steamers to test practically the experiment of keeping it 
open throughout the winter, and other considerable sums are to be 
spent on other harbors, and on dredges. About 4^ millions are to be 
spent on shipbuilding, or about 700,000i. more than in the previous year. 
Some of the ships are of large size, but neither in speed nor in equip- 
ment do they seem to have been kept so nearly up to date as those being 
huilt for J.apan. As regards the number of ships, Mr. Cramp comes 
to the conclusion that in the race for naval supremacy in the Pacific, 
Japan is gaining, while Russia and the United States arc losing ground. 
It is quite evident that after the next struggle which takes place. Japan 
wiil be in a stronger position to retain the stakes and the spoils of 
victory than she was on the conclusion of the war with China; and, 
therefore, that it is probable when the next treaty comes to he signed 
at Shimonoseki, the representatives of Japan will not be found so pliant 
as they were on the occasion of the last, when they had to resign some 
of their original claims on account of the intervention of European 
diplomacy. The Japanese show plainly that they have more faith in 
ships and guns than in diplomacy. — Engineering. 

[Russia.] 
Signaling Experiments. 

Last year experiments in night signaling were made on board the 
Admiral Ushakov at sea at various distances. At a distance of 2 miles 
the number and color of the lanterns could be distinguished with the 
naked eye, hut at 4 miles this could only be done with a glass, and at 
6 miles it was difficult to do so even then. The atmosphere was quite 
clear at the time. This winter fresh experiments were made with the 
electric signals of Colonel Tabulevich, but were soon abandoned, and 
the lanterns of Colonel Miklashevski were again tried. These were 
spread over a considerable length of time and were made under various 
conditions of atmosphere and wind, and were entirely satisfactory, as 



L 



PROFESSIONAL NOTES. 



we learn. The force of the wind was from 5 to 6 balls, accordm^H 
ihe Beaufort anemometer, and the lantern never once went out. Signals 
with red and green lights were made from the marine telegraph station 
100 (eet above the level of the sea in clear weather, during some 45 
minutes, which were watched at St. Petersburg from the third story of 
a house in the Galley harbor. The distance was upward of 25 versts. yet 
all the flashes were clearly distinguishable, and only one lantern had 
to be replaced. The flashes were like those of vivid lightning i 
glare from a conflagration, and could not be confused with anything eiae. 
— Jottmal of the Royal United Service Institution. 



GiLYAK, 



The Gilyak, twin screw gunbo: 
Neva, was launched October 6. 
and was laid down In March, i8g 
37 feet beam, 963 Cons displi 



built at the Admiralty works c 
>he is intended [or Chinese waters. 
Her dimensions are !o8 feet length, 
Two triple expansion engines. 



1 supplied from Belleville boilers, to develop about 1000 I. H. P., J 
giving a speed of 12 knots. The armament consists of one 4.7-in., five 1 
2.gS-in., four 1.85-in. rapid-fire guns, and two aj^-in. field guns. There J 
are two torpedo launching tubes. — Mitlheilungen aus dem Cebiete da f 
Seeweiens. 

SVETLANA. 

The Russian Imperial yacht Svetlana, built at Havre by the Society 1 
Forges et Chantiers, has had satisfactory trials. She is a cruiser yacht 
with protective deck, of great speed, destined to carry the flag of the 
Grand Duke Alexis. Her principal dimensions are as follows: Length, 
330 ft.; beam. 42.S ft.; maximum draught, 18.7s ft.; displacement, 3828 
tons. Her engines of S500 horse-power to give a speed of 20 knots. 
She carries two military masts, with small tops for search-lights, a 
signal yard, three smokestacks, and very pronounced ram bow. Passage- 
ways, conning tower and communication tubes, as well as deck open- 
ings, are protected by armor plates varying from 2 to 5 in. in thickness. I 
The triple expansion four-cylindered engines drive twin screws. Thefl 
armament consists of six 6-in., ten 47-mm. rapid-fire guns, four torpedo-l 
launching tubes. The first trials for coal consumption were held No- 
vember 4 under a speed of ten knots. On November 24 and 25 wcrcfl 
held the speed trials and tests of battery. The speed trial lasted 6 hours J 
with a mean speed of 20H knots, the highest speed reached was 21.635 ■ 
knots. — Le Yackl, 

[Spain.] 
Expansion of the Fleet. 

The strengthening of the Spanish fleet is proceeding fairly rapidly, i 
The first-class armored cruiser Emperator Carlos V has concluded her \ 
steam trials satisfactorily and is approaching completion; she is a vessel! 
of 9235 tons displacement, with engines developing 15,000 I. H. P.,fl 
giving a speed under forced draught of 20 knots; her length is 380 ft.,,r 
beam 67 ft., with a maximum draught of 25 ft.; protection is afforded! 
by a 6.s-in. turtle-back armored deck, the two turrets for the heavy.j 
guns having lo-in. armor, and she has also a central battery with 2-in,~M 
steel plating; her armament consists of two Il-in, Hontoria guns, 1 
turrets, one forward and one aft. eight S-S-in. Q- F-, four 3.9-iii, Q. F,^ 
with six 3 and i-pounder Q. F. and six machine guns; she was buil] 
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at Cadiz. There are five other first-class anno 
str action and four already cotnpleted. The new first-class protected 
cruiser Alfonso XIII, a vessel of 5000 tons, it.ooo tons I. H. P., with 
a speed oi 20 knots, has also completed her trials; she was constructed 
at Ferrol. Three torpedo cruisers, the Dona Maria de Molina, Alvaro 
de Bazan, and the Marques de la Victoria, are under construction at the 
Villa de la Grana Works at Ferrol; the first two of these have been 
launched, the last named having taken the water on the 14th September 
of this year. All three vessels are identical, being 235 feet long, with 
a beam of 26 feet, a maximum draught of 10 feet, and a displacement of 
823 tons. The engines are to develop 2500 I. H. P., under natural 
draught, giving a speed of 17 knots, and 3S0O I. H. P. under forced 
draught, with a speed of 19.5 knots. The armament will consist of two 
4.7-in. Hontoria Q. F. guns (Loma system), four 3-pounder Nordenfeldt 
Q. F. guns, and two Hotehkiss machine guns. There is a torpedo tube 
in the stern and two torpedo tubes on deck. Under construction at 
Thomson's, Clydebank, are four torpedo-boat destroyers of the Terror 
type; two of these, the Audai and Osado, have already successfully com- 
pleted their steam trials; while the other two, the Pluton and Proserpina, 
are approaching completion. The battle-ships Pelayo, Numancia and 
Vitoria, which have been undergoing extensive repairs and alterations 
at the La Seyne Yard, Toulon, are to be completed for sea by the end 
of the year. The second-class cruiser Navarra is to be employed as 
cadet training-ship at Carthagena. Fourteen ships have been struck off 
the strength of the navy, among them the two frigates Lealtad and 
Concepcion, and the armored frigate Duque de Tetuan, and the monitor 
Puigcerda. 

Personnel. 

The number of officers on the active list, as fixed by the royal decree 
of 21st June, l8g7, is as follows: 1 admiral, 6 vice-admirals, ij rear- 
admirals, 24 captains {first class), 47 captams (second class), 87 com- 
manders, 117 lieutenants (first class), 313 lieutenants, 224 sub- lieutenants. 

For the marine infantry: I major-general in command, 4 brigadiers, 
12 colonels, 16 lieutenant-colonels, 32 commandants, 140 captains, 164 
lieutenants, 80 sub-lieutenants. The marine infantry consists of 3000 
men, divided into 3 regiments, of 2 battalions of 4 companies each, of 
which the headquarters are stationed at Carthagena, Cadii and Ferrol; 
I demi-brigade is in Cuba, and 2 battalions in the Philippines.— /ounial 
of the Royal United Service InstilutioH. 

Fortifications. 
In the Budget for 1897-98 a sum of 2,000,000 pesetas is devoted to the 
improvement of the fortifications and at the following ports: Cadiz, 
105,000 pesetas; the fortified lines opposite Gibraltar, 60,000 pesetas; 
Carthagena, 331,000 pesetas; Barcelona, 125.000 pesetas; Ferrol, 250,000 
pesetas; Palma (Majorca), 225,000 pesetas; Port Mahon, 360,000 pesetas; 
Uanta Cruz de Teneriffe, 109,000 pesetas; Las Palmas, 385,000 pesetas; 
Ceuta, 450,000 pesetas; and Melilla, 100,000 pesetas. 

Pluton. 

The official trials of the Spanish torpedo-boat destroyer Pluton, con- 
structed by the Clydebank Engineering and Shipbuilding Company, 
Limited, to the order of the Spanish Government, have been success- 
fully completed. The Pluton is 225 ft. long, and is thus somewhat larger 
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thsn tbe latest class of British torpedo-boat destroyers. She is. there- 
fore, enabled to carry s considerably greater deadweight, the actual load 
on board during the trials being 73 tons. The results of the trial gave 
a roean speed of 30.12 knots on the measured mile, and during a coa- 
tinuous run of lii hours a speed of 30.02 knots was maintained. At 
the conclusion of the forced -draught trial the vessel was, according to 
contract, run for a further period of two hours under natural diaught, 
the speed attained being 22,7 knots, or A knot over the contract. 
During the tests there was a noticeable absence of vibration, and the 
engines worked to the et 
sister ship, the Proserpin 
Enginetrmg. 



Progress of the Naw. 
The progress of the new navy is shown in 3 tabulation recently made 
public by Chief Naval Constructor Philip Hichborn, U. S. N. At the 
beginning of 1897 the armed force afloat, neglecting all but the vessels 
of the new navy constructed since 1883, consisted of 3 first-class battle- 
ship*, 2 second-class battle-ships, 18 cruisers, 7 gunboats, 6 double-tnr- 
reted coast-defense armor-clad vessels, 3 torpedo-boats, 2 dispatch boats, 
and the ram Katahdin. During the first ten months of 1897 there were 
added to this force 1 battle-ship, S gunboats, and 3 torpedo-boats, or 
12 new vessels in all. There are now under construction 5 first-clasa 
battle-ships, i gunboat. 16 torpedo-boats, and I submarine torpedo-boat. 
The names of these vessels now under contract, their builders and the 
State of progress on each are shown in the following table: 



i 



Name. 

<■ J. KdUUTIB.... 

. 6. Kmucky .... 



Builder aod clly. 






...Crampft Sum, PhlUdcljihil ajK 



No. 13. PUnceiea.. 

No. 5^ WiBlloW... 

No. 8. Rowan 

No. f. DahlsrcD.. 
No. ID. T. A. U... 
No.ii. Fatngul... 

Ho. II. DbtO 

No, 13. Fm 



No. 14. Morrli... 
"" s. Talbot... 



..Baib<Ue.}lTDnWorki 
..Balh(MB,)Itoi ■■' ■ 
. .Union Iron Wo 
..Wolir&Z»iclii 
..Wolffs Zwli:li< 
..HcrahoffMin 



iilu', BaltlBori 
e. Wash 



>hoff Ma nufac luring Compa 
IIicaD Co.. Philadclpbi*. . , 
nblaa Iron Worlu, Baltims 
in & HolLIngiwonb, Wllmti 



ri.to1,R.I 

rlsIol.R.l 



...GaiEnginn&Pow 

Suhnurine Torpedo 

...Columbian IlonW 



The completion of these vessels will make the total number of vessels J 
in the new navy 77. — J?. R. Engineering News. 
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WiNSLOW. 

The trial trip of the torpedo-boat Winslow, built by the Columbian 
Iron Works, of Baltimore, was a success. The contract required the 
boat to make 24^ knots an hour on a trial run of two consecutive 
hours. She accomplished the test with 24.8 knots to her credit, leaving, 
as one of her critics expressed it, a safe margin by which her speed is 
to be computed. The highest speed she made on the run was 25.2 knots, 
while she was on the first half of the course, with a strong wind in her 
teeth. She did not seem to be affected by the conditions of the sea, 
and made her speed apparently independent of them. 



BOOK NOTICES AND REVIEWS. 



Journal of the United States Artillery, September to Octobe 
i8g7. Vol. VIII, No. 2, Whole No. a8. ArtUlery School Press, 1 
Monroe, Va. 

1. The Probability of Hit when the Probable Error in Aim is know 
by Professor Mansfield Merriam, Professor of Civil Engineering : 
Lehigh University. 

Professor Merriam deduces the necessary formulas and compares t 
probability of hitting when independent or parallel fire is used from I 
mortar batteries, the data being taken from the five groups of shots^ 
fired at Sandy Hook and Fort Monroe and published in the Journal ofm 
the United Stales Artillery for May-June, 1897, Vol. VII, pp. 287-3i|is.T 
By independent fire is meant when several shots are fired from a single! 
mortar, or when a volley is fired from several mortars of a battery, each.! 
mortar being independently aimed in azimuth and range with the in-f 
tention of hitting the centre of the deck of the ship. By the 1 
parallel fire is understood that method in which all the mortars < 
battery are aimed parallel to an imaginary mortar at the centre of the 
battery, this imaginary mortar being aimed in azimuth and range with, 
the intention of hitting the centre of the deck of the ship. 

Using the data given, the conclusion reached is that the superiority , 
of the independent method over that of the parallel method is about f 
16 per cent when the ship is on the principal axis of the battery, i 
about 37 per cent when it has an azimuth of 45° with respect to the! 
principal axis. " In the long run, then, it has about 25 per c 
vantage: that is, the average probable number of hits by the parallel.J 
method is only about four-fifths of the average probable number of 1 
hits when all the mortars of the battery are fired by the independent ■ 
method." i 

2. A reply to the report of a Board on Sea-coast Mortar Fire, by J,,] 
T. Honejcutt, First Lieut., First Artillery. I 

Lieut. Honeycutt quotes opinions of Professor Merriam of Lehigh I 
University and Professor Johnson of the Naval Academy, authors ofi~9 
standard works on probabilities, and gives additional arguments ia-T 
support of his conclusion as expressed in his paper entitled " Parallel 1 
and independent fire, with special reference to mortar batteries," that A 
" the probable number of hits from a battery of mortars will be greater 3 
if the mortars are aimed independently at the target than would be the I 
case were the mortars aimed by the parallel method." 

3. The Theoretical and Practical Training of the Light Artillery Gun- 
ner, by First Lieutenant Charles B. Satterlee, Third Artillery. 

4. Indirect Fire, a lecture delivered before the Militarwissenschaftlichen J 
und Casino- Vereine zu Temesvar, by Major-General Moriz Edler voo | 
Reichold. A translation by Second Lieutenant J. A. Shipton, First Artil- 
lery. Description and discussion of the methods and means of laying field i 
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guns from positions hidden from the targets by accidents of ground, and 
conclusions drawn as to what circumstances would warrant its use. 

5- History of the Sea-coast Fortifications of the United States, III. 
Narragansett Bay, by General George W. Cullom, Engineers. R. R. I. 

Conclusions upon Questions in Naval Tactics (Razsujdenia po 
Voprasam Morskoi Taktiki), hy S. O. Makarof, Vice-Admiral, Russian 

Under the above heading an important work by Admiral Makarof has 
recently been published by the Admiralty Press at Saint Petersburg. 
In a volume of two hundred and fifty octavo pages a great number of 
matters affecting chances of success in war are described. The book 
suggests a very modern treatise upon naval seamanship, and from its 
perusal one is led to conclude that success in naval battle will be 
largely dependent in the future, as it has been in the past, upon deriving 
the greatest advantage from existing conditions of wind, weather, sea 
and position. Admiral Makarofs work is characterized by its advocacy 
of war efficiency in contradistinction to peace expediency; by its 
subordination of matters purely technical to tactical conditions; and 
by its advocacy of pluck, push and the voluntary incurring of risk when 
the odds are favorable to the successful attainment of an end sought. 

An idea of the scope of the treatise may be had from the headings of 
the chapters into which it is divided, and which are as follows; 

The place of naval tactics in the list of naval sciences; Influence oi 
morale upon success in battle; Nava! and military pedagogies; Self-train- 
ing and education; Instruction of the personnel afloat; The gim; The 
torpedo ; The ram ; Preparation for battle ; Miscellaneous operations ; 
Single combat; Fleet action; Night torpedo attack; Information upon 
various naval matters. J- B. B. 

Yankee Ships and Yankee Sailobs. Tales of 1812. By James 
Barnes. Illustrated by R. F. Zogbaum and Carlton T. Chapman. Pub- 
lished by the Macmillan Company, 66 Fifth Ave., New York. Price 
$1.50. 

The crowning merit of this work is the authenticity of the tales. 
Many of them are historical and are familiar to students of American 
history; but they are presented by the author in so attractive a garb, 
with the introduction of new details and substantiating facts gathered 
from state papers and oiScial correspondence, that every page holds the 
attention of the reader. Be the latter seaman or landsman, the perusal 
of these tales fills him with pride in the Yankee sailor of iSlz, that 
representative type of the sturdy American seaman whose gallant deeds 
have become historic. Every one of the tales is fascinating. The author 
is to be congratulated upon his delightful contribution to sea-lore. 

H. G. D. 
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ARMY AND NAVY JOURNAL. 

October 2, 1897. Report of the Dry Dock Board. Phys- 
ique of the American Soldier. Perforated Sails. 

October 9. Small-arms Competitions for 1897. The Grosser- 
Kaiser Manceuvres. Wonders of the Synch ronograph. The 
New Figure Targets. 

October 16. What Turkey Gains. An Interesting Report. 
Tour of Inspection by Secretary Alger. Personnel of the Navy. 
Naval Warfare, Present and Future. 

October 23. What Navy Surgeons Ask for. Timber Dry 
Docks. Nicaragua Canal Commission. 

October 30. Piffard's Field Gun Carriage. The Question 
of Naval Personnel. Work of the Army Engineers. Japan 
and the United States. 

November 6. Reorganizing the Navy Personnel. The 
Question of Coast Defense. European Army Manoeuvres. Our 
Army Ordnance. 

November 13. Increase of the Army and Navy. The Navy 
Personnel Board. China and Japan. Dynamite Guns in Cuba. 

November 20. History of our Navy. What the Artillery 
Needs. Our Naval Needs. 

November 27. Watertown Arsenal. Army Changes of Sta- 
tion. Report of the Secretary of the Navy. 

December 4. Report of an Armor Factory. 

December 11. Robert E. Lee. Inspection of Army Posts. 
Test of the Emergency Ration. 

ARMY AND NAVY REGISTER. 

October 2, 1897. Official Report on Twenty-fifth Infantry 
Bicycle Corps. Torpedo-boat Flotilla. 

October 9. Report on Emergency Ration, A Military and 
Naval Policy. 

October 16. The Naval Estimates. Report of Superintend- 
ent of Naval Academy. 
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October 23. Secretary Long's Attitude. 

October 30. Annual Report of Chief of Bureau of Yardsl 
and Docks. Annual Report of the Engineer-in-chief of the Navy.-i 

November 6. The Naval Personnel. An Ambulance Ship. 

November 13. New Navy Drill Regulations. Annual Re- 
ports of the Inspector- General. Report on Homing Pigeon 
System. Coast-line Signal System. General Observations of _ 
the Manceuvres of 1896. 

November 20. Commander Dickins' Report on the Militia.J 
Changes in Navy Drill Regulations. The Future of the Naval 
War College. A Course in Construction. Reports of the Ad 
jutant- General. 

December ii. Changes in the Navy Drill Regulations. 

JOURNAL OF THE UNITED STATES ARTILLERY. 

May-June, 1897. Sea-coast Mortar Fire: Report of a Board..! 
On the Size and Shape of Powder Grains. The Resistance of j 
Air to the Motion of Projectiles. 

September-October. The Probability of Hit when the J 
Probable Error in Aim is Known. A Reply to the Report of i 
Board on Sea-coast Mortar Fire, The Theoretical and PracticalJ 
Training of the Light Artillery Gunner. Indirect Fire. His- 
tory of the Sea-coast Fortifications of the United States: III.j 
Narragansett Bay. 

JOURNAL OF THE MILITARY SERVICE INSTITUTION. 

November, 1897. Increase in the Artillery. Tendency > 
Evolution in the Army. The Bicycle in Military Use. Thfc 
Fighting Unit in Coast Defense. A Modem Signal Corps.! 
Gymnasium Training in the Army. The Mauser Self-loadi 
Pistol. 



November, 1897. The Contract Trials of the U. S. GtmJ 
boats Wheeling and Marietta. The Contract Trial of the U. S^ j 
Torpedo-boat Foote. Use of Water-tube Boilers in the Mer- 
cantile Marine. On the Formation of Cavities in Water by.J 
Screw Propellers at High Speed. The U. S. Torpedo-boat I 
Rodgers. The Contract Trials of the U. S. Revenue Cutters J 
Manning and McCulloch. Method of Measuring the Sag and! 
Lining up Shafting. On the Advances made in the Mathe- J 
matical Theory of Naval Architecture during the Existence of •! 
the Institution (of Naval Architects). ' 

JOURNAL OF THE U. S. CAVALRY ASSOCIATION. 

September, 1897. Andrew Jackson Smith. Field Orders,'! 
Messages and Reports. Cavalry Raids. Emergency CasesH 
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with the Horse. Some important Factors in the Instruction of 
Cavalry, The Santa Fe Trade: its Route and Character. 



September, 1897. Some Data on the Heating Error in Re- 
sistance Coils. Results of Tests made in the Engineering 
Laboratories. 



September, 1897. Conduits and Cables. The Construction 
of the Hemet Dam. The New Road Law of Montana. The 
Consulting Engineer in Municipal Affairs. Average Life of 
Cross-ties in Steam Railroads in Colorado. 

October. The 40-inch Telescope of the Yerkes Observatory. 

IRON AGE. 

September 30, 1897. A Large Ingot. A New Steel Cast- 
ing Process. The Price of Aluminum and its Consumption. 
The Spontaneous Combustion of Coal. The Kaiser Wilhelm 
der Grosse. 

October 14. Soldering Aluminum. The American Mer- 
chant Marine. The Armor Plate Board. 

October 21. Floating Dock for Cuba. Electrolitic Corro- 
sion of Water Pipes. The Naval Architects. Lee Straight- 
pull Navy and Sporting Rifles. 

October 28. The Torpedo-boat. The Columbia Chainless 
Bicycle. 

November 4. Sheet Aluminum Cheaper than Brass. The 
Armor Plate Board. 

November ii. New Boats for the Bessemer Steamship 
Company. 

November 18. Lloyds' Register New Boiler Rules. The 
Commerce of the Great Lakes. The Armor Plate Matter. Tor- 
pedo-boat Design. 

November 25. The Armor Plate Matter. The Raddatz 
Submarine Boat. Tonnage of the World's Leading Steamship 
Lines. 

December 2. Reduction in Cost of Steam Power from 1870 
to 1897. Armor Plate Tests. Air Ship for the Klondike, 

December 9. The Panama Canal. Coast-defense Guns. 
Screw Die for the Turret Lathe. The Armor Plate Report. 

December 16. The American Automatic Hardening Fur- 
nace. The Dixon Brazing Crucible. The Armor Plate Matter. 
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CASSIER'S MAGAZINE. 

October, 1897. Corn as Fuel. Non-flammable Wood, j 
Marine Feed-water Filtering. Water-tight Compartments and I 
Bulkheads in Steam Vessels. 

November. Systematic Boiler Construction. High Tem- 
peratures aboard Ship. 

December. Electric Light from City Refuse. Hydraulic J 
Cranes. Some Interesting Applications of Hydraulic Power, 1 
The American System of Rope Transmission. The Proper I 
Construction and Uses of Economise rs. 

SCHOOL OF MINES QUARTERLY. 

July, 1897. Notes on Air Compressors. Notes on the Pres- 
ent Western Practice of Metallurgy: Economically Considered. 1 
Abstracts in Analytical Chemistry. 

THE JOURNAL OF THE FRANKLIN INSTITUTE. 

October, 1S97. Machine Substitutes for the Composition 
of Types by Hand. Compass Variation affected by Geological 
Structure in Buck and Montgomery Counties. 

November. A Photographic Impact Testing Machine for 
Measuring the Varying Intensity of an Impulsive Force. An _ 
Attempt at a Synthetical Demonstration of the Primary Prob- | 
Jems of the Differential Calculus. 

December, The Smoke Nuisance and its Regulation. On \ 
the Theory of Lubrication and the Determination of the Thick- 
ness of the Film of Oil in Journal Bearings. 

TRANSACTIONS OF THE AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS. 
Vol. XVIII., 1897. Progress in the Manufacture of Iron 
and Steel. Rustless Coatings for Iron and Steel, Steam En- 
gine Governors. Efficiency of Boiler- heating Surface. Effi- 
ciency of the Boiler Grate. Contraction and Deformation of 
Iron Castings in Cooling from the Fluid to the Solid State. 
Aluminum Bronze Seamless Tubing. Historical and Technical 
Sketch of the Origin of the Bessemer Process. Economy of a 
Steam Turbine. The Yield Point of Iron and Steel. A Pocket 
Recorder for the Tests of Materials. Experiments in Boiler i 
Bracing. A Continuous Steam Engine Indicator. 



December 10, 1897. Report of the Naval Armor Board. A ] 
Government Armor Plant. Secretary Long's Annual Report I 
Secretary Alger's Annual Report. 

December 20. The Armor Plate Question. 
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INSTITUTION OF MECHANICAL ENGINEERS. 

November, 1896. Research Committee on the Value of the 
Steam-jacket. Transmission of Heat from Surface Condensa- 
tion through Metal Cylinders. 



Vol, CXXVII., Part i, 1897. The Bacterial Purification of 
Water. 

Vol. CXXIX., Part 3. Inland Navigation in the United 
States. 



Vol. XIII., 1897. Water Gauges for High-pressure Steam 
Boilers. High Pressures for Marine Engines. 

SCIENTIFIC AMERICAN. 

September 25, 1897. The Knapp Roller Boat. 

October 2, Engines of the Massachusetts. 

October q. The Naval Dry Dock Problem. Lightship at 
Hatteras. The Kaiser Wilhelm der Crosse. 

October 16. Return of the Peary Expedition. Floating 
Dry Dock for Havana. 

October 23. The Empress Queen. 

October 30. The Roller Boat. Multiplication of Explo- 
sives. 

November 6. Firing Dynamite by Electricity. Weather 
Bureau Kite. Navies of the United States and Spain. 

November 13. Artillery Increase needed. Latest Roller 
Boat. Blooming Steel Mill. Steel Tubing Manufacture. Op- 
erating Turrets by Electricity. 

November 20. Light-draught Gunboats for the Nile. Acety- 
lene for Military Signaling. Canadian North Pole Expedition. 

November 27. Increase of Artillery Force. Krupp's New 
Armor Plate Process. Hudson River Steamboats. An Ice- 
breaking Steamer. The Steamboat New York. Militia for 
Sea-coast Defense. Testing Tank for Ships' Models. Length- 
ening a Steamboat. 

December 4, Cooper's Air Motor. Proposed Ship Canal 
from Great Lakes. A New Illuminant. Spontaneous Com- 
bustion of Oils. United States War Office Report. 

December ii. The Proposed Government Armor Plant. 
A Novel Diving Dress. Electric Time Switch. Number of 
Naval War Vessels. 
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December i8. The Knapp Roller Boat. The Havana 
Floating Dock, Steamer Kaiser Wilhelm der Grosse. The 
Steam Turbine. The Steel Tubing Manufacture. The Storage 
Battery. A Great Testing Machine. Bailey Torpedo-boat 
Catcher, 

THE ENGINEER (New York), i 

October 2, 1897. Two New Marine Pumps. The Kaiser 
Wilhelm der Grosse. The Economical Use of Exhaust Steam. 
Aluminum in the Arts. 

October 15. The Engines of the Battle-ship Massachusetts. 
The Screw Propeller Sixty-two years Ago. Naval Dry Docks. 
Forced Draught. 

November i. The Precision of Electrical Engineering. 

November 15. Turret Ships. Water-tube Boilers of Fifty 
Years Ago. Edison's System of Iron Ore Recovery. Enlisted 
Men of the Engineer Department. Medium Steel versus Soft 
Steel. Protection of Iron by Paint. Petroleum as Fuel on War- 
ships. 

December i. The Manufacture of Armor Plates. A Steam 
Launch Boiler. Lloyd's Register New Boiler Rules. Some- 
thing about Screw Propellers. Water-tube Boilers. The New 
Model Tank at Washington. 

December 15. One Hundred Horse-power Gas Engine. 
Automatic Feed-water Arrangement. The Stevens Valve Gear 
for Marine Engines. The Status of the Water-tube Boiler in , 
the American Marine. Something about Screw Propellers — XL 
The Condensation of Steam. 

ENGINEERING NEWS AND AMERICAN RAILWAY JOURNAL. 

September 30, 1897. New Government Dry Docks. New 
Transatlantic Record. Result of a Steamship's Collision with 
an Iceberg. The Lighthouse Board's New Metal Beacons. 

October 7. Range of Tides in Bay of Fundy. Test of a 
Four-stage Air Compressor at Pressures up to 2500 lbs. per 
sq. in. 

October 14. Designs for New Training-ship. Diving Bell 
for Deep-water Wrecking. 

October 21. Progress of the New Navy. The Gates 6f 
Cascades Canal Lock. 

October 28. Armor Plant. Rain Gushes in Thunder- 
storms. 

November 4. A Military Survey made with a Bicycle. Fre- 
quency of Tornadoes in Various Parts of the United States. 

November ii. The Fortified Abbey of Mont St. Michael. 
Staff Difficulty in the Navy. 
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November 18. Notes on the Speed Trials and Experience 
in Commission of our New Battle-ships. Torpedo-boat Design 
and the New Torpedo-boats of the United States Navy. Annual 
Meeting of the Society of Nava! Architects and Marine Engi- 
neers. 

December 2. The Present Condition of the United States 
Navy. 

THE SEABOARD. 

October 7, 1897. Our Need of Merchant Vessels. 

October 14. American Merchant Marine. 

October 21. Effect of Sea Power on our Civil War. New 
"Wrinkles in Ships. 

October 28. German Naval and Maritime Ambition. Am- 
«rican Sfiip-building and Ship-owning. 

November 4. The American Merchant Marine. 

November ii. The Commercial Value of the Shipyard. A 
Strong Navy our best Defense. 

November 18. Naval Architecture and Marine Engineering. 

November 25. Alarming Decline of France's Shipping. 
Mammoth Floating Dry Dock for the Great Lakes. 

December 2. Lengthening a Big Boat. 

[Foreign.] 
■UNITED SERVICE GAZETTE. 

September 18, 1897. The Training of Artillery Scouts. 

September 25. The Defense Forces of New South Wales. 
A New Grounding and Collision Mat. Signaling in the Navy. 

October 2. The Thoroughness of the British Jack Tar. 
Assaults on Naval Officers. Our System of Outposts and Ex- 
tended Formations. Torpedo-boats for Chili. The Cost of 
Warships. 

October 9. The Armies of Europe. The Employment of 
Retired Sailors and Marines. Maritime Defenses and Mobile 
Troops. The Thrasher Disaster. 

October 16. Naval Quick-firing Guns. The Fastest Battle- 
ship Afloat. Launch of the Canopus. Battle-ships and the 
Training of Seamen. The Pheaton-Thrasher Collision. Physique 
of the American Soldier. 

October 23. The Manning of the Fleet. 

October 30. The American Army Emergency Ration. The 
Efficiency of our Naval Reserve. The French Navy. 

November 6. The Japanese Navy. Canadian Lake Defense. 

November 13. The Manning of our Fleets. Washington's 
Forgotten Maxim — I. A New Portable Searchlight. 
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November 20. The Element of Success in War. Evolu- 
tion in Ships' Armament. District and Garrison War Games. 
The Proposed Naval College at Dartmouth, Voluntary or 
Compulsory Military Service. Washington's Forgotten Maxim 
—II. 

November 27. The French and German Fleets. Seamen j 
and Marines' Food. Washington's Forgotten Maxim — III. ( 
Trials of Bullet-proof Cloth. 

December 4. Seamen and Marines' Food — II. Army 
Medical Reform, Generation of Steam by Electricity. 

JOURNAL OF THE ROYAL UNITED SERVICE INSTITUTION. 

September, 1897. Military Essay for the Gold Medal Com- 
petition. Rapid Cable Laying for War Purposes. The Detects 
of our Military Financial System: (i) for Peace; (2) for War. 
Fire Discipline. 

October. Military Essay for the Gold Medal Competition. 
Formation of an Adequate Reserve of Trained Seamen. On the 
Instruction of our Soldiers to Shoot under Active Conditions of 
Service. Army Chaplains as Military Historians and Diarists, 
16S8-1712. 

November. The Training of Men with the Colors in relation 
to their Subsequent Employment in Civil Life. Von Lobell's 
Annual Reports on the Changes and Progress in Military Mat- 
ters during 1896. 

PROCEEDINGS OF THE ROYAL ARTILLERY INSTITUTION.] 

September, 1897. A Cruising Visit to some German Battle- i 
fields. The Drift of Service Projectiles, Rawal Pindi to 
Lucknow. 

October. With the Turks. The Battle of Domokos. With ■ 
the Greeks. The Artillery at Domokos. The Nile Cataracts. \ 

An Episode in the Siege of Sevastopol. 

November. Mountings for Coast Artillery. Laying with a 1 
Clinometer. Fighting Books. 

December. Notes on Artillery dictated by Napoleon at St. ] 
Helena to Baron Gourgaud. The Artiller>' in Japan. Artillery 
under the Stuart Kings, 1424-1625. The Maizar Affair. 

ENGINEERING. 

September 17, 1897. The French Naval Manoeuvres. Ship- 
ping Affairs in Japan. Explosives in 1886. The Aluminum { 
Industry. The Largest Floating Dock in the World, 

September 24. The French Naval Manceuvres. The Larg- 
est Floating Dock in the World. The Eophone. 
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October i. Vickers' Works at Sheffield. The Kaiser Wil- 
helm der Grosse. The Eophone. 

October 8. Vickers' Works at Sheffield. Light-draught 
Gunboat. 5000 Candle-power Emergency Light. The T. S. S. 
Kaiser Friedrich, 

October 15. Vickers' Works at Sheffield. Scientific Bal- 
looning and the Higher Strata of our Atmosphere. The Ship- 
building Industry. Progressive Speed Trials of H. M. S. Pow- 
erful. The Chapman-Hunter Pocket Pitchometer. The Mul- 
tiplex Reducing Valve. 

October 22. Scientific Ballooning and the Higher Strata of 
our Atmosphere. A River Gunboat. A Continuous Steam- 
engine Indicator. 

October 29. Vickers' Works at Sheffield. Japanese Ships 
of the Line. The Electric Launch Plante. Feux-Eclairs or 
Lightning Flashlights. Analysis of Speed Trials of Ships. 

November 5. Vickers' Works at Sheffield. Fractured Pro- 
peller Shafts. Lambert's Gliding Boat. Ship Windlasses and 
Winches. 

November i 2. Vickers' Works at Sheffield. American 
Naval Engineers. The Hardening Power of Low-carbon Steel. 
The Comte de Lambert's Gliding Boat. The Barr and Stroud 
Range-finder. 

November ig. Vickers' Works at Sheffield. Scientific Bal- 
looning and the Higher Strata of our Atmosphere. Gas and 
Petroleum Engines at the Brussels Exhibition. Technical Edu- 
cation. The Carron Company's T. S. S. Avon. Current Prac- 
tice in Engine Proportions. ' 

November 26. Vickers' Works at Sheffield. The Stranding 
of the Thrasher. 

December 3. Vickers' Works at Sheffield, Gas and Petro- 
leum Engines at the Brussels Exhibition. Microscopic Obser- 
vations on Deterioration in Steel. The Condensation of Steam. 
The Peace Employment of Royal Engineer Officers. Mean 
Pressure Indicators. 

December 10. Vickers' Works at Sheffield. Little's Con- 
tinuous Recording Indicator. Theory and Practice of Construc- 
tion. 

THE ENGINEER. 

September 17, 1897. The Oceanic. Effect of a Collision 
between a Steamer and an Iceberg. Armor-piercing Projectiles. 

September 24. Shipbuilding and Marine Engineering on the 
Thames in the Victorian Era — No. II. A Fighting Tower at 
Sadda in the Kurram Valley. 
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OcTOBSK 1. The United States and Spain. 
October 15. The Attack of Harveyed Armor Plates 
Armor-piercing Projectiles. Launch of H. M. S. Canopui 
Shipbuilding and Marine Engineering on the Thames in the 
Victorian Era — No. III. The Completion of our Coast Defenses. 
October 22. Shipbuilding and Marine Engineering on the 
Thames in the Victorian Era — No. IV. Powder Pressures. 
Deficiencies of Battle -ship Machinery. White Star Liai 
Cymric. 

October 29. The Arrogant Type. Shipbuilding and 
rine Engineering on the Thames in the Victorian Era — No. Vj 
H. M. S. Leander. Trial of Vickers' Quick-fire 6-in. Gi 
French Shipbuilding. Analysis of Speed Trials of Shi] 
Electrical Communication with Lighthouses. 

November 5. Lloyd's Register New Boiler Rules. Co- 
lombo Harbor Works. Shipbuilding and Marine Engineering 
on the Thames in the Victorian Era — No. VI. Engine-room 
Artificers in the Navy. Naval Construction in France. Moun- 
tain Artillery at Sempagha and Arhanga. 

November 12. South American Steamer Briton. Ship- 
building and Marine Engineering on the Thames in the Vic- 
torian Era— No. VII, 

NovEMBEK ig. Russia and the Turkish Fleet. Bril 
French and German Armor. The Velocity and Pressure of the 
Wind, and its Measurement. Sheathing or Feathering Propell- 
ers. H. M. S. Leander. Technical Education. Electrical 
Power Development. Special Steels for Ship and Boiler Con- 
struction. American Armor-piercing Projectiles. Steamship 
Lengthening in Germany. 

November 26. H. M. S. Powerful. Water-tight Bulkheads 
in Ships. The Manchester Ship Canal. Shipbuilding and 
Marine Engineering on the Thames in the Victorian Era — No. 
VIII. H. M. S. Pomone. 

December 3. Light-draught Gunboats for the United States- 
Navy. Modern Japan. The French Navy. The New Admir- 
alty Warrant. Water-tube Boilers, H. M. S. Salamander. 
Water-tube Boilers and Feed Apparatus, H. M. S. Salamander. 
December 10. Shipbuilding and Marine Engineering on the 
Thames in the Victorian Era — No. IX. Modern Japan, In- 
dustrial and Scientific — No. XIII. Clyde Shipbuilding. Ship- 
building Progress in Japan. Strange Shell Accident at Bull 
Point. Engine-room Warrant Officers, 

THE STEAMSHIP. 

October, 1897. Tendencies in Steam Engine Development. 
Payton's Pistonoidal Slide Valve. Water-tube Marine Boilers. 
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Uarine Boiler Explosions. Mammoth Floating Dock for 
Ha.va.nz. 

November. Shipbuilding in J^iaiL -Lloyd's QuartMiy Stap- 
building Returns. Steam Turbine for Marine Propulsion. New 
Atlantic Liner for the North German Lloyd Fleet. Meldrnm's 
Patent Marine Furnaces. Nominal and Indicated H. P. of 
Triple- Expansion Engines. New Design for a Racing Yacht. 
A New Boiler and Pipe Covering. 

December. Hull Engineers and Naval Architects. Ajax 
Metal Castings. High Engine and Fire-room Temperatures on 
a Warship. Marine Boiler Explosions. The German Mercan- 
tile Marine. Water-tube Boilers. Comparison and Construc- 
tion of Ships' Lines. A Case where Theorj- Failed. The Hay- 
thorn Tubulous Boiler. The Economic Development of the 
Steam Engine. Utilizing Blue Cape Asbestos. The Manchester 
Ship Canal. Liquid Fuel for Steamships. Launch of a Castle 
Liner at Fairfield. Improvements in Ships. 

MARINE RUNDSCHAU. 

October, 1897. The History of the Fleet (continued). 
Electric Telegraphing without Wires. Laying Cables under 
High Speeds. Tests of a Schichau Boiler built for the Bayern. 
A Naval Relic. 

November. The History of the Fleet (continued). Speed 
of Revolutions of Ships' Engines. Pure Aluminum and its 
Adaptation to Naval Construction. Harbor Improvements in 
Hamburg. On Clothing and Baggage during Landings in the 
Tropics. Wind and Sea in the Heligoland Straits during Sep- 
tember 20 to 22, 1897. The Hydrographic Condition of Vlad- 
ivostok. 

December. Admiral Bouet Willaumez and his Tactics in 
1870. International Rules of the Road governing Movements 
of Ships at Sea in Thick Weather. Prussia's Flush-deck Cor- 
vettes. Something about Storms and Storm Prophecies on the 
German Coast. Assassination of Otto Ehlers in New Guinea. 
Discussions. 



MITTHEILUNGEN AUS DEM GEBIETE DES SEEWESENS. 

No. 10. Vol. XXV. Observations on the Turkish-Greek 
War. Advances in Photogrammetry. Semicircular Deviation 
and the Separation from the Sub-permanent Magnetism of the 
Vertically Induced Magnetism in Ships. The Institution of 
Naval Architects. The Italian Naval Budget, 1897 to iSgS. 
Launch of the Zenta. 

No. II, Towing Experiments in the New Ship Canal at the 
Iron Gates of the Danube. Compass Regulating at Night or 
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in Foggy Weather. Upon Methods in New Nautical Astronomy. 
Battle-ship and Torpedo. Electric Indicators, with especial 
Reference to their Uses on board Ship. The French Naval 
Budget for 1898. Launch of the Wilhdm II. 

No. 12. Determination of Longitude and Latitude, Single 
and Double Altitudes. The Weather in Regions between Cape 
Horn and the La Plata, July, 1890. The English Navy, Found- 
ering of a German Torpedo-boat. Launch of Prince Bismarck.^ 
Blake Air Pumps. Naval Notes. 

MILITAR WOCHENBLATT. 

No. 89, October 6, 1897. Guides for Tactical Instructioi 
Japanese Military and Naval Expenditures. 

Nos. 90" AND 91. Review of the Events of the War in Thessal; 
New English Howitzers. 

Nos. 92 AND 93. Organization of Field Batteries of Rapii 
fire Guns. Proficiency in Estimating Distances. The Lee-M« 
ford Bullet. The New Rifle for U. S. Navy. 

No. 99. Influence of Sea Power on the Wars of the 11 
Century. Russian Landing Operations. 

Nos. 100 AND loi. Influence of Sea Power on the Wars 
the 19th Century (continued). New Shipbuilding Programme 
of the Italian Navy. 

No. 102. New French Rapid-fire Gun. Trials of Catlings. 

Nos. 103 TO 107. Influence of Sea Power on the Wars of 
19th Century. New Dock at Capetown. 

No. 109. On the Utility of Bicycles for Military Purposes. 



1897. Firing Tests of a Germaa. 

I's Naval Institutions and Training 



DEUTSCHE HEERESZEITUNG. 

No. 71, September 4, 
Smokeless Powder, Spai 
Schools. 

No. 72. The Initiative in the Army. 

Nos. ";% AND 74. Italy's Army Manoeuvres. Russia's Sun>*' 
mer Encampments. 

No. 75. The Battle-ship Ersatz Friederich der Grosse. 

No. 76. Firing Tests of a German Smokeless Powder 
Constantinople. Russia's Summer Encampments. 

No. TJ. Effects of Small-calibered Bullets. Mobilizing Ti 
of Italian Navy. 

No. 78. The Mauser Self-loader in Africa. 

No. So. Problems of the Merchant Fleet in Time of Wi 
Loss of the German Torpedo-boat S. 26. Launch of the 
Leipzig. ' 
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No. 82, Hawaii, Cuba and America. 

No. 83. Russian Landing Operations. 

Nos. 85 AND 86. The Knowledge and Testing of Iron and 
Steel for Military Purposes. 

No. 87. Report of General Duchesne on the Madagascar 
Expedition. 

No. 88. Latest Data on Submarine Boats. 

No. 90. The Naval Budget for 1898. Smokeless Powder. 

No. 91. The French Autumn Manceuvres. 

No. 92. Arming Cavalry. 

No. 94. Hayti and the German Empire. 

No. 96. Forming Laws in regard to the German Navy. 
Naval Notes. 

Nos. 97 AND 98. Instruction of Inlantry in Firing. 



No. 8, 1897. Judging Force of Winds on Sailing Ships when 
before and on the Wind. The Raratonga Hurricane of February 
10 and II, 1897. On Tides. 

No. 9. Meteorological Conditions in Samoa. General At- 
mospheric Conditions preceding and during the Floods in Silesia, 
Saxony and Bohemia. The Fogs of the Newfoundland Banks. 
The Geographic Distribution of Storms in the Western Parts of 
the South Atlantic Ocean. Pilot System at Mouth of Amazon, 

No. 10. The First Trip of the Kaiser WiUielm der Grosse. 
Interrogatories for Sailing Ships' Logs, with Reference to De- 
scriptions of Coasts, Colors of Water. Meteorological Condi- 
tions of Europe. H. G. D. 

LE YACHT. 

September 25, 1897. Results of the Competitions on Plans 
for Submarine Boats. Steam Pilot Boats. 

October 9. The Aerial Torpedo and Maxim Shell. The 
Charlemagne and the Gaulois Torpedo-boats. 

October 16. French Naval Budget. The Italian Cruiser 
Garibaldi. 

October 23. Speed of Warships. The Two Bremen Liners. 

October 30. Necessary Speed of Warships. The Cruiser 
Guichen. Canvas Boats 

November 6. Torpedo-boats and Mobile Defenses. Eng- 
lish Light-draught Gunboats. 

November 13. Mr. Kerjegu's Report on the French Naval 
Budget. Precursors of Submarine Navigation. The Charies 
Martel. 
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November 20. The English Admiralty. Necessary Speet 
of Warships, Grand Ocean Routes. The Torpedo-boat Fiibus- 
tier. 

November 27, The Navy in Modem Wars. Aerial Torpe- 
does. The Armored Cruiser Montcalm. Loss of Torpedo-boat 
No. 133. 

December 4. The Squadron of Manceuvres. New Life Boat. 
Russian Imperial Yacht Svetlana. j 

REVUE DU CERCLE MILITAIRE. H 

October 2 and g, 1897. The Operations of the Bicycle Corps 
during the Grand Manoeuvres, 1897. Military Pigeon Matches. 
Precautions for using Explosives in time of Peace. 

October 16 and 23. Reorganization of the Italian Army, 
The Present State of England's Army. Messenger Pigeons 
during Russian Army Manceuvres. 

November 6 and 13. The Question of the Petty Officer. 
Status of the Cossack Officer. Present State of England's Army. 
German New Rapid-fire Gun of 21 cm. 

November 20. The Question of the Petty Officer. Present 
State of England's Army. Admission to French Naval Schi 



MONITEUR DE LA FLOTTE. 

September 25, 1897. Derelicts. Naval Notes. 

October, Questions of Personnel. On Boilers. The Navy 
in Parliament. Transatlantic Liners. Naval Medical Schools, 
Explosion on the Belier, 

November. The Merchant Marine. New Constructions, 
1898. M. Kerjegu's Report on the Naval Budget, 1898. The 
Gift of Invention. Accident to the Tourbillon, _ 

REVUE MARITIME. I 

September. Study on the Relative Movements of two Vessels* 
engaged in Battle. Dynamometric Governor for High-speed 
Steam Engines. The Ancient Seaport, Capbreton. The 
Oceanographers of France. Sea Policy (continued). The Eng- 
lish Naval Manceuvres. The Institution of Naval Architects. 
The Latest Warships of the United States. 

October. Geometry of the Indicator Diagram (continued). 
The English in the Mediterranean (1793). A Problem in Tac- 
tical Geometry. Deterioration of Metals exposed to Sea Water. 
Sea Policy (continued). Notes on Naval Strategy. Gunnery 
and Evolutions in a Naval Combat at Long Range, Pneumatic 
System of the Terror. 



.oo^_ 
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RIVISTA DI ARTIGLIERIA E GENIO. 

Vol. 3, August, 1897. Military Riding and Sport. Cooking 
Ranges for Barrack Rooms. Modifications of Poncelet Draw- 
bridge. Upon the Generating Curve of Original Surfaces of 
Projectiles, in reference to resistance of the Air. Firing Tables 
of Fort Artillery. Electric Telegraphing without Wires. 

September. The Determination of Equation of Stability of 
Elastic Bodies of Constant Volume. Observations on the 
Schooling in placing Field Artillery. Use of Kites in Military 
Operations. Note on the Spoleto Earthquake of May, 1895. 
On the Maxim Gun in the Niger Expedition. 

October. New Tables of the Function /9, calculated from a 
New Resistance Formula of Siacci. Interior Steam Navigation 
Experiments between Venice and Milan. Operations at Borgo- 
forte in 1866. 

Special No. Marcone's Apparatus and Experiments in Sig- 
naling without Wires at Spezzia. 

RIVISTA MARITTIMA. 

August axd September, 1897. Manning the Fleet. On 
Coast Defenses. Experiments with Models of Ships and Screws 
in Experimental Tanks. The Orthographic Meridional Projec- 
tions and its Applications in Modern Nautical Astronomy. 
Poganini Photographic Camera, iModel 1897, for Military and 
Exploring Purposes. Naval Notes. 

October. Consideration of Above- water and Under- water 
Launchings of Torpedoes. Mahan and Calwell. Notes upon 
Multiple-bladed Propellers. Rapid Telegraphy and the Syn- 
chronograph. 

November. Mahan and Calwell. Manning the Fleet. 
Water Tubular Boilers. Notes upon some Deep-sea Apparatus 
in use in the Italian Navy. Naval Notes. 

REVISTA PORTUGUEZA. 

October, 1897. A Law of D. Affonso II. Some Particu- 
lars on Portuguese Colonization. Commerce and Industries of 
the Nations in South Africa, Notes from across the Seas, L' 
Adamaster. H. G. D. 

REVIEWERS AND TRANSLATORS. 

Cotndr. R. R. Incersoll, U, S, N. 
J. B. Bebnadou, U. S. N. 
Professor Jules Leroux. 
Lieutenant H. G, Dbesei., U, S, N, 




OFFICERS OF THE INSTITUTE. 



President, 
Rear-Admiral S. B. luce, U. S. Navy. 



Vice-President. 
Captain PHILIP H. COOPER, U. S. Navy. 



Secretary and Treasurer, 
Lieutenant H. G. DRESEL, U. S. Navy. 



Board of Control, 

Commander EDWIN WHITE, U. S. Navy. 
Commander CHARLES BELKNAP, U. S. Navy. 
Lieutenant DAVID DANIELS, U. S. Navy. 
Lieutenant GEORGE F. COOPER, U. S. Navy. 
Asst. Naval Constructor R. P. HOBSON, U. S. Navy. 
Professor N. M. TERRY, A. M., Ph. D. 
Lieutenant H. G. DRESEL, U. S. Navy (ex-officio). 



SPECIAL NOTICE. 



NAVAL INSTITUTE PRIZE ESSAY, 1899. 



A prize of one hundred dollars, with a gold medal, is offered by the 
Naval Institute for the best essay presented on any subject pertaining 
to the naval profession, subject to the following rules: 

I. The award for the prize shall be made by the Board of Control, 
voting by ballot and without knowledge of the names of the competitors. 

2. Each competitor to send his essay in a sealed envelope to the Secre- 
tary and Treasurer on or before January i, 1899. The name of the writer 
shall not be given in this envelope, but instead thereof a motto. Accom- 
panying the essay a separate sealed envelope will be sent to the Secretary 
and Treasurer, with the motto on the outside and writer's name and 
motto inside. This envelope is not to be opened until after the decision 
of the Board. 

3. The successful essay to be published in the Proceedings of the In- 
stitute ; and the essays of other competitors, receiving honorable mention, 
to be published also, at the discretion of the Board of Control; and no 
change shall be made in the text of any competitive essay, published in 
the Proceedings of the Institute, after it leaves the hands of the Board. 

4. Any essay not having received honorable mention, may be pub- 
lished also, at the discretion of the Board of Control, but only with the 
consent of the author. 

5. The essay is limited to fifty (50) printed pages of the Proceedings of 
the Institute. 

6. All essays submitted must be either type-written or copied in a 
clear and legible hand. 

7. The successful competitor will be made a Life Member of the Insti- 
tute. 

8. In the event o! the Prize being awarded to the winner of a previous 
year, a gold clasp, suitably engraved, will be given in lieu of a gold 
medal. 

By direction of the Board of Control. 

H. G. Dresel, 
LietU.y U. S. N., Secretary and Treasurer. 

Annapolis, Md., January i, 1898. 



MORISON SUSPENSION FURNACES 

FOR LAND AND MARINE BOILERS. 

UNIFORM THICKNESS 



m»w, 



. EASILY CLEANED 



Fox C0RRU6ATED FURNACES. 

Bole Manuracturers In thB United States. 

The Continental Iron Works, 

p. O. STA. G^ BROOKLYN, N. Y. 
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Roiler ^ Pipe Coverings. 



ASBESTOS 
IHTIRIALS 






ASBESTOS 



H. W. JOHNS M'F'Q CO., 

100 WILLIAM ST., NEW YORK. 

CHICAQO. PHILADELPHIA. B01 
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GENERAL ELECTRIC COMPANY. 

COMPLETE 

Electric Iiight and Polucp Planta 

f <j K 

WAR VESSELS, STEAMSHIPS, YACHTS, 
DOCKS, WHARVES, &c. 

Our Marine Generating Set with Engine and Dynamo on the sanj 

Base is the most Compact and Perfect Marine 

Electric Light and Power Plant. 

Search Liglts, Dock Hoists, Fans, Ventilators, 
Incandescent LlgMs, Arc Lamps, etc, 

MAIN OFFICE, - - SCHENECTADY, N. 

SALES OFFICES IN ALL LARGE CITIES IN THE UNITED STATES. 



GEO. K. McGAW & i^JM^^mi^^- • 

GROCERIES, WINES & CIGARS. 

Having had a long experience in furnishing Supplies to the 
Army and Navy, the Commissary and Officers at the Naval Acad- 
emy, the Light House Engineers and Inspectors, as well as large 
vessels fitting out for sea, we are prepared to supply the very best 
goods at very low prices. 

220 AND 222 N. CHARLES STREET, 

(OPPOSITE MASONIC TEMPLE.) BALTIMORE, M DJ 



• 



J 



SEE WATER TUBE BOILER. 

SAVES WEIQHT AND INCREASES SPEED OF VESSCL. 

Straight Inclined Tubes, with Water LbybI Above Their Upper Ends. 

".SUN EVAPORATOR." > "•"•"ss::„".%"r..":=;r;.--'- 
"HlfDRO PNEUMATIC 
ASH EJECTOR," 




Sole manufacturer under the patents. 

No. 1 BROADWAY, NEW YORK. 



Orford Copper Co. 

ROBT. M. THOMPSON, PRESIDENT. 
J7 WALL ST, NEW YORK. 



COPPER INGOTS, 
WIRE, BARS AND CAKES. 



Ferro-Nickel and Ferro-Nickel Oxides 

FOR USE IN PREPARING NICKEL STEEL 

FOR ARMOR PLATES. 



SCOVILL MANUFACTURING CO 



mrAXBRBIJRY, CONN, 

U. S. A. 



Sheet Brass, Copper, and Nickel Silver, 

FOR Cartridge Shells and Bullet Covers, 



Copper and German Silver Wire for Electrical 

Purposes. 



Gilt Buttons for the Army and Navy. 



COLUMBIAN university, O corcoran scientific school, 
^^^B:BBB8^BBS=aSS^:^^S^^^^— -^ DCPARTMCNT OF CHCMISTRV. 

WASHINGTON, D. C. 

Courses in general chemistry, qualitative and quantitative analysis are now open. 

Instructions will be given in wet and dry assaying. The department is unusually wel) 
equipped for this work. 

Instruction in modern methods of iron and steel analysis will be given as a special course to 
properly qualified students. 

Special instruction in the chemistry of explosive substances is offeied to officers of the army, 
navy and militia. 

Particular attention will be given to providing facilities for research work for post-graduate 
Students who are candidates for the degrees of master or doctor in science or philosophy. 

Courses in civil and electrical engineering, astronomy, architecture, designing, geology* 
meteorology and natural history are given in other departments of the school. 

CHARLES E. MUNROE, Professor of Chemistry, 

Dean of the Faculty, 



F. J. HEIBERGER, 



ARM Y AND M VY HJilfUiarm ImSytej 



;j5 FIFTEENTH STREET, 



OPPOSITE U, S. TREASURY, 



o3<k WASHINGTON, D. C. 



Rice & Duval, 



TAILORS, 



lERATC PHICEB. 



'^rmy anb P\a'py (Uniforms anb f©a&hionable 



^iwilion ©pess. 



2:31 Broadway, - - New York. 

OPPOSITE N, Y. POST OFFICE. 



, J William H. Horstmann Company ! 
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Military Equipments 







EDW.B.BRU6E&G0. 

303, 305 & 307 Exchange Place, 
BALTIMORE. MD. 



'Wines and Spirits. 



OLD RESERVE i860 AND SOMERSET CLUB 
MARYUND RYE WHISKY. 

Our Brands are used wiih satisfaction by the Naval Academy 
Qub of Annapolis. 



makiDg of a aailoim. On the contrary. ' 
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e than otdisai)' inlelligence to build agarmeni»)»ch 
swing, eipreiBion. Jtvle and fit. While we aie i ■ew 
eoteen years' operience in the manufacture of uniforMs, 
and can promise eierylhtng desirable in their conrtmction. We use the dnejt 
material obtainable and guarantee the colon. A trial will convince yo^ 

Every officer should have tiro «*ord», one for service and the other for 
dress. We offer a service swoid, regulatitm patlera, white lealbei grip, steel 
scabbard covered with leather, bra rs mountjugs. plain steei blade, for 87.50 
ret cash f. O- b. Baliimore ; just the Ihrng for knockabout work. 

THE WILLIAMSON COMPANY, 
Army snd Hayy Ootfltters, and Fasbionable GlTilian Tailors, 

616 W. BALTIMORE STREET, 
BALTIMORE, MD. 



The Friedenwald Company 



BALTIMORE, MD. 




Printers, Lithographers 
and Bookbinders . . . 



GOOD WORK 



PROMPT SERVICE 



MODERATE PRICES 



An Absolute Protection for Iron from Rust 



Harrisons'.... 

ANTOXIDE 



Other •• Harrison" Products 

WHITE LEAD 

^RED LEAD 

COLORS 

PAINTS 

ALUM 

CHEMICALS 



Impervious to 

Water 
Vapors 
Sulphurous Gases 



Harrison Bros. & Co. 

PHILADELPHIA 
NEW YORK 
CHICAGO 



STURTEYANT FANS 




B. F. STURTEVANT CO., 



Boston, Mass. 



I 



rUD YHWnUD for many years in Naval and Army cir- 
Uilll. AnriUriU] cles well known as a reliable wholesale I 
WINE riERCHANT. Of Refer Domecq's Sherries he is the 
privileged sole direct distributor D. C. at first-hand prices in cask ' 
and bottle. His 9 kinds of Va, Clarets and Ports, vintages since 
1891, are his own pressings. Of California Wines he holds 28 
kinds, none of later than .t 891 crop. Of the 19 standard Whiskies, 
many of them veritable treasures for age, stored in his warehouse, 
Chr. Xander's Oid Reserve Rye (over S years), S4.00 per gallon, 
$1,00 per quart, has in the tropics proved a true restorative where 1 
good Scotch whisky had done harm. 

909 7tli Street, IN. W,, Washington, D. C. 



EUBOPE AN P UN. 



T 



\}e i^alei(§l7, 



MODERN CONSTRUCT I ON. | ' V 5 ' - - POINTS OF INTEREST j 

Waslpiijgtorj, D.S. J U"' "'"- - - 
PEJJSTLVAIIIA JVESDE, COR. Utli STREET, «. W. 

T. J. TALTY, Manager. 

ALTAMONT AND ELKTON BOUQUET 

BETTER THAN IrtQ fiPAR EQUAL TO 
BEST. IU= UlUnn. IMPORTED. 

Handled for years by the NAVAL ACADEHY CLUB. 

Your Patronage Solicited, 

Richard Bond & Co., Baltimore, Md. 



A SCIENTIFIC PREPARATION. 

1 TABASCO PEPPER SAUCE 

1 OR Liquid Pepper. 

' INDISPENSABLE 

FOR 

THE MESS. 



u 
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ALWAYS PURE 

AND 

WHOLESOME. 



M\NLI AcniRlU OM V IIV 



E MCILHENNY'S SON, ^- "'""^fT 



UNION IRON WORKS, 

SAN FRANCISCO, CALIFORNIA. 



BUILDERS OF CRUISERS. 




SAN FRANCISCO, 
OLYMPIA. 



Coast Defense Vessel MONTEREY 

Battle-Ship OREGON. 



The Harlan & Hollingsworth Co. 

Wilmington, Delaware. 



IRON AND STEEL STEAMSHIPS STEAMBOATS, I 



ENGINES AND 



New York Of 



-TICE : \ 



) BoREEL Building, 



5 Broadway. 



THE STR ATTON STEAM SEPAR ATOR 

Insures the engine absolutely dry steam. 

A safeguard against priming, 

Avoids strains of water hammer on piping and 
the wrecking of engines. 

Adopted by U.S. Navy and Light House Depart- 
nient. 

Sole Mahufactukirs, 

THE GOUBERT manufacturing CO., 
14 si 16 Church St., New York. 

A L50 Manup«ctuiibr5 OP THB GOUBERT FEED WATER H EATER, 
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Where Quality CountsI 



Sometimes, when the Indians are to be sup- 
plied, the U. S. Government buys inferior baking 
powders. 

But when the service involves severe tests of 
quality a perfect baking powder of highest grade 
is indispensable, and then Royal Baking Powder 
is bought. 

Hence the army officers and the ships of our 
navy are regularly supplied with Royal. 

Hence, also, in fitting out its present expedi- 
tion for the relief of the whalers imprisoned in 
the Arctic seas, the Government selected and 
included Royal Baking Powder among its sup- 
plies, and no other. No other 
will, in all climates and under 
variable degrees of temperature 
and moisture, do its work uni- 
formly and perfectly whenever 
and wherever required. 

This means that the Royal 
has qualities peculiar to itself, 
which make its usefulness be- 
yond that possible for any other 
baking powder to attain. 




'^Mm 



'American Ordnance Company, 



SOLE MANUFACTURERS OP 



\Bmees-scHROEDCi>, 

\ FUTCHCR. OASHIEU 



R apid-firing guns 



FOR NAVAL. 



COAST. FIELD and . 
MOUHTAIN SERVICE. 



[Hotchkiss Revolving Cannon, 

Accles Machine Guns, 
Howell Automobile Torpedoes. 



Gun Factory, Bridgeport, Conn, 



Projectile Factory, Lynn, Mass. 



OKFICKt 



70Q 17th Street, Washington, D. C. 
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NOTlt 

Th« U. 8. Naval Institute was eatabliBhed le 1ST;<, havtne for Its object 
the advancement of praresHional and sclantlflc kndwiedire la the Navy. 
It BOW emera upon Ita twenly-finh year ot exlBlence, trusting aa here- 
lotore for Its aupport to the officere and frlenda of tbe Navy. The meto- 
b&ra ot the Board of Control cordially invite the co-op^ratlon and aid of 
Ibeir brother offlcers and others Interested in the Navy. In furtherance 
of the alma of the Institute, by the contribution or papers and conunu- 
nicatlona upon subjects o! Intereat to the naval profeaalon, as well aa by 
personal support and Influence. 

On tlie subject ol m^mtiershlp the Constitution reads as follows: 

AKTICJ:-B VII. 

Bee. 1. The Instliule shail conHist of regular, life, honorary and asso- 
ciate members. 

Bee 2. Officers of the Navy, Marine Corps, and all civil ofUcera at- 
tached to the Naval Service, Bhall be entitled to become regular or life 
members, without ballot, on payment of dues or fee to the Secretary 
and Treasurer, or to the Correspondlnit Secretary of a Branch. Mem- 
bers who reaien from the Navy subaequent to joinine the Institute will _ 3 
be regarded as belonKlng to the claaa described In this Section. 

Sec, 3. The Prize Eseaylst of each year shail be a lite member without 
payment ot tee. 

Sec. 4. Honorary metnbera shall be selected from disting-uished Naval 
and Military Officers, and from eminent men of learning in civil life. 
The Secretary of the Navy shall be, cjr o[flcio, an honorary member. 
Their number shall not exceed thirty (30). Nomlnatlona for honorary 
members must be favorably reported by the Board of Control, and a 
vole equal to one-half the number of regular and life members, given 
by proxy or presence, shall be cast, a majority electing. 

Sec. B. Associate members shall be elected from officers of the Army, 
Revenue Marine, foreign officers of the Naval and Military profeaaiona, 
and from persons in civil life who may be interested in the purpoaea of ■ 
the Inalttute. 

Sec. 6. Those entitled to become associate members may be elected life 
members, provided that the number not officially connected with the 
Navy and Marine Corps shall not at any time exceed one hundred (IDO), 

Sec. T. Associate members and life members, other than those entitled 
to regular membership, shall be elected as follows: Nomiiiallons shall be 
made In writing to the Secretary and Treasurer, with the name of the 
member making them, and such nominations shall be submitted to the 
Board of Control, and, if their report be favorable, tbe Secretary and 
Treasurer shall make known the result at the next meeting of the Insti- 
tute, and a vote shall then be taken, a majority of votes cast by mem- 
bers present eleoling. 

The Proceedings are published quarterly, and may be obtained by 
non-membera upon application lo the Secretai-y and Treasurer at An- 
napolis, Md. Inventors of articles connected with the naval profession 
will be afforded an opportunity of exhibiting and explaining their inven- 
tions. A description ot such Inventions as may be deemed by the Board 
ot Control of use to the service will be published in the Proceedings. 

Single copies of the Proceedings, Jl.OO. Back numbers and complete 
KetB can be obtained b'y applying to the Secretary and Treasurer. An- 
napolis, Md. 

Annual subaeriptions for non-members. J3.50. Annual dues for 
bers and associate members. $3.00. Life membership fee, (30.00. 

All letters should be addressed to Secretary and Treasurer. U. 3. Naval 

Institute, Annapolis, Md., and all checks, drafts and money orders should 

lade payable to hia order, without using the name ot that officer. 
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